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Strength of Cisterns and Tie-Rods. Wess v. Towns.—.rbitretion.’ 


The facts of this case are shortly these:—The plaintiff, Mr. Webb, is 
an extensive malt distiller, carrying on business at West Ham, Essex, and 
employed the defendant, Mr. Towns, a back-maker, to construct for him 
a number of wash-backs or cisterns of very Jarge dimensions, constructed 
to contain the wort or wash, similar to the fermenting tuns at breweries 
The plaintiff undertook to provide the iron tie-rods ready for fixing; th 
defendant was to fix the rods so provided, and provide and fix the timber 
work. One of these wash-backs (No. 8) suddenly burst in March, 1351 
on which occasion the wash, valued at about 300/. was lost, and damag 
to the amount of 341/. 15s. 8d., was alleged to be done to the premis: 
and plant by the accident. The inside dimensions of the back were:— 
length, 30 feet; breadth, 20 feet; depth, 13 feet; contents, 40,000 gallons 
== 1328 barrels= 216 tons weight of fluid; and constructed of Dantzi 
fir, 3-inch sides, 2-inch bottom, spiked to sides, braced horizontally with 
three tiers of 14-inch tie-rods, longitudinal and transverse, hooked together 
in the middle, with fir cleets and tie-planks; in addition to which were 
iron bolts passing vertically through the entire thickness of the sides, be 
sides dog-bolts at angles. 

The plaintiff's witnesses, consisting of Messrs. Curtis, the builders, and 
men in their employ, gave evidence that the ties were improperly placed 
in the back, as regards heights or distances from the bottom; that th: 

* From the London Builder, No, 476. 
Vor. XXIII.—Tarnp Ssriss.—No. 6.—Jenz, 1852. 31 
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rods, 1} common English iron, hooked together in the manner as ordered 
by plaintiff, were tested by hydraulic pressure to the extent of 25 tons, with- 
out breaking. Mr. Deely, engineer, gave evidence that the tie-rods were 
improperly placed, and on some other points of construction. Mr. John 
Braithwaite, civil engineer, gave evidence to the like effect, that the iron 
tie-rods were sufficient for the purpose; calculated the pressure that pos- 
sibly could be on the bolts or tie-rods, and found it less than one-halt 
what the bolts ought to stand; was convinced the cause was not the burst- 
ing of the bolts, but that this was the consequence; found the back slightly 
put together; the tie-rods were too far from the bottom, throwing too much 
pressure on the wood-work of the bottom, the dog-bolts too slight. He 
concluded that the back gave way in the first instance at the bottom, 
giving motion to the fluid within, and, according to the degree in which 
it gave way, would increase the pressure probably from 10 tons up to 40 
or 50 tons, depending on the velocity of the fluid, and in his opinion was 
the cause of the accident. The weight on the tie-bolts could not have 
broken them, even to 20 tons; the breaking strength of the iron was nearer 
30 than 20 tons: did not object to the tie-bolts being hooked. 

Calculated pressure on side upper tier of bolts— 


4 at 34 tons each, ‘ s 13 tons. 
Middle 4 65 ° ° . - 26 
Lower 4 9} ° ° ‘ ‘ 39 

Total tons, . . 


For the defendant.—His workmen and fellow-tradesmen gave evidence 
that the materials and workmanship were good, and the backs were con- 
structed in the ordinary and common way—excepting as regarded the 
method of connecting the tie-rods together in the middle, which, by the 
special direction and interference of plaintiff, were hooked together, in- 
stead of being connected by eye-bolts—and they likewise spoke to the 
bad quality of the iron, (common English,) which, in turning to form the 
hook, broke several times. 

Mr. Charles Humphreys, surveyor, gave evidence.—The back was con- 
structed in the customary way; that after the accident the side was bulged 
and convex on the outside, the cleets broken outwardly; that the point of 
the greatest convexity was in the lowest tier of tie-rods, and that the rup- 
ture of the side tore away the bottom, and that the cause of the accident 
was insufficiency of the tie-rods both as regards the quality of material 
and the method of connexion, by means of hooks; that all iron loses 75 
per cent. of its strength by being hooked, (as shown in a series of 
experiments instituted especially for the purposes of this trial, by Mr. 
Heather, M. A. of the Royal Military Schools, with the proving machine, 
at the dockyard, Woolwich;) that by calculation the pressure on the entire 
side of the vat was 70 tons; and, deducting for the duty done by the bot- 
tom and sides, there would be a pressure of 6 tons on each tie-rod, sup- 
posing it possible to insulate each rod, but the side being made rigid,.it 
was not possible so to do; that the tie-rods were equal to a strain of 2 
tons only, and broke with 6}, as shown by experiment; that after the 
bursting, the pressure of the fluid on the back would rapidly diminish, 
and would not increase. 
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Mr. Heather, M. A. of the Royal Military Academy, Woolwich, by a 
working model proved that, if any fluid issues from an aperture in the 
side of a vessel, the pressure on that side is diminished, being consumed 
in the motion of the fluid; that the principle of hooking ties together is 
essentially bad, in consequence of the cross strain on the fibres of the iron, 
to the amount of 75 per cent. on all iron; and that the accident occurred 
in consequence of the insufficiency of the iron tie-rods, as regards quality 
and consiruction. 

Mr. Davidson, Civil Engineer, gave evidence in confirmation of the 
above. 

The inquiry lasted nine days, and the arbitrator gave his award for the 
defendant. 

The points of this case are especially interesting as regards the common 
method of hooking ties together, thereby causing a loss of strength, and 
the wide discrepancy between the experiments performed at Woolwich 
Dockyard and by the ordinary lesting machines at foundries. 


Experiments made at H. B. M. Dockyard, Woolwich, with Messrs. Bramah’s Hydrauli 
Press, in January, 1852, showing the weakness of hooks. 
Common Encuisn Rovunp Iron, 1 3-16 1ncaEs DIAMETER. 
No. 1.—Hooked. No. 3.—Hooked open 13. 


Strain of 54 tons, no effect. 


may ee 
“ 64 “6 “ 5-16 


~ 6“ 3 ‘ ‘ 3 
Strain of 4 tons, no effect. j 63 i 
- ¥ ° | it “4 “ ‘ 
ss 5 “ opened 4 of an inch. | ‘ 4 
5h“ “ 4 “ 4 7 * : 
6 3 a“ 7 
64 l ““ 7 ] ss “ 
64 2 “ | a i “ broke. 
6y 4% ‘ | No, 4.—Straight (same piece as No. 3). 
7 ™ v-16 “ | : =i ae » 
> Strain of 16 tons, no effect. 
7+ “ broke. Ee 
“ 18 “lengthened 5-16 in 2 ft. 
No. 2.—Straight (same piece). «“ es - i " 
Strain of 10 tons, no effect. a a } 
16 6“ ‘“ ' “ on & or 1; 
18 “lengthened 5-16 in2 ft. 250 * 14 
20 11-16 | ; at 6S I 
21 15-16 “ 25 : 2% z 
22 i} ‘ “ 26 “ “ ¢€ 3 
23 1 7-16 “ és 268 * broke. 
24 “ if “ 
25 ‘ ‘ 2 3-16 oe 
26 « “« 31-16 « 
263 “ broke. 


S. C. Crown Inon, 1 3-16 INcHES DIAMETER. 


No. 5.—Hooked, 14 open. No. 6.—Straight (same piece). 
Strain of 5 tons, opened 3-16 Strain of 15 tons, no effect. 
- 6 « = 4 - a 11-16 in 2 feet 

64 “ “ 4 “ 20 “ l “ 

7 “ “ } | ‘ 97> « 14 

73“ “ 11-16 “ 24 « 2 
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8} “ straightened out. to 3 diameter and broke. 
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4 Best Mirae Iron, 1§ incurs DIAMETER. 
; No. 7.—Linked. No. 9.—Same as No. 7, linked. 
Strain of 15 tons, stretched 4 in 3 fee t. 
“ 16 “ “ 4 
_ ‘“ 7 2 “ 1 
“ 18 “ “ 2 
. “ 19 “ “ 4 
. Strain of 15 tons, stretched 4 in 3 feet. “ 20 « broke. 
( 16« « 3-16 « 
y rr 17 &é 66 4 “ No. 10.—Straight. 
~~ « . 11-16 “ Strain of 20 tons, no effect. 
i : _ Sy. ™ . 21 “ stretched 1-16 
4 6s 20 « “ ] t “ “ 22 « “ 4 
5 ‘ 91 ‘ “ 5 “ “ 23 “ ‘ 
‘ 22 ws 2 oo “ 24 “ ‘“ 9.16 
23 “ broke. “ 25 « ee" 
No. 8.—Straight (same as No. 7). 254 “ broke. 
train of 23 tons, stretched 3-16 
be 24 “ “ Te 16 
25 « “ } broke. 


s Inon, | 3-16 INCHES DIAMETER. 


No. 12. 


No. 11.—A Double Hook. | 
tons, 1 hoc - ope ned: 2d hook. | 
a none. 

“16 “ 1-16 | 


Strain of 2 tons, no effect. 
6 3 * 4-16 open d. 


: 
| 
Mr. Wenn 


4 “ 3-16 
} “ 5 “ 4 
“ 6 “14 

” 64 “ broke. 


Mr. Towns’ Iron Mitre, rowunp, | 5-16. 


No. 13.—Flat Eye, Hook, and Key. | No. 14.—Same piece straight. 


Strain of 30 tons, stretched 1-16 in 10 in 


— “ 303 “ broke. 
ns Tons 
< e Note. As (1 5-16)? : (1 3-16)? :: 30 : 24 6-11 


| 
j 
' 
Strain of 8 tons, no opening. 
és 16 “ broke at angle. 
Tron Tons. Iron. Tons, | 


Note.—As (1 5-16)? : 16 :: (1 3-16)? : 13. | 


Experiments with the Submarine Telegraph.* 


On Monday last, by permission of the Directors of the Submarine Tele- 
graph between England and France, a series of interesting experiments 
pe made by Mr. Reid, telegraph engineer, of University street, London, 

r the purpose of testing a pair of double-needle instruments and two 
new batteries which he had constructed. One of these instruments was 
placed in the Company’s office at Dover, and the other in the French 
office at Calais, with a battery to each. ‘I'wo of the submarine wires were 
then connecte .d with the instruments, and put in circuit with the batteries. 
The length of the submarine cable in the Channel is about 24 miles, and 

* From the London Mechanics’ Magazine, for March, 1852. 
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about five miles of land telegraph on each side, making, in round num- 
bers, a circuit of 68 miles. ‘The battery that was to work this distance 
formed a strong contrast to the present battery now in use, the length 
being only 4 inches by 14 deep, and the weight 1 Ib. 5 varie while the 
old common battery used on the lines is 36 inches long, 74 inches wide, 

Si inches dee P, and w eighs a lbs. Some of the telegraph clerks in the 
office smiled incred: alously when Mr. Reid connected the miniature bat- 
tery with the instrument, but were surprised to find the signals to and 
from Dover and Calais quite equal to the signals they were receiving 
from their former batteries. ‘The next experiment was for the purpose of 
testing an improvement in the double-needle instrument, and will require 
the utmost stretch of faith on the part of our readers to believe. It was 
as follows: ‘The miniature batteries were removed from the instruments 
on each side of the Channel, and a piece of zinc, three-fourths of an inch 
square, and a piece of silver to correspond, were then introduced into the 
mouth of the operator at the office in Dover, and instructions sent to do 
the same at Calais. ‘The wires attached to these pieces of metal were 
then connected with the instruments, and by this simple means, and by 
the simplest of all batteries, the telegraph clerks sent several messages to 
and fro from England to France. The next experiment was similar to 
this, only a larger piece of zine and a larger piece of silver were intro- 
duced into the mouth of the operator. ‘The result was an improvement of 
the signals. The next day, March 2, the experiments were repeated with 
the same success. The instruments with the miniature batteries transmit- 

ted all the commercial messages, price of stock, funds, &c., till 1 o’clock, 

when they were packed up and sent to London. Ii was thought that 
during these operations the miniature battery would become exhausted; 

on the reverse, it improved, and seemed perfectly to maintain its charac- 

ter. From these experiments we may eonclude a new revolution is in 
progress with telegraphs and batteries. ‘They will become more simple, 
more easy to understand, and will eventually not only become as familiar 
as household words, but familiar and useful as household servants. 


/In Account of the Progress made in the Drainage of Haarlem Meer curing 
the last year. By 'T. Gratneer, C. E.* 


This short paper, in continuation of Mr. Grainger’s description of the 
drainage of Haarlem Meer, in North Holland, was read by the Secretary. 
After describing the difficulties to be encountered in the prosecution of 
this great undertaking, from the size of the lake, and principally from 
the circumstance that its level, even at the surface, was considerably be- 
low that of the sea, so that the whole of the water had to be raised to such 
a height as would enable it to reach the sea by its own gravity, Mr. 
Grainger alluded, in general terms, to the various works undertaken to 
effect the object in view, such as the canal, 33 miles long, 124 to 147 
feet in width, and 10 feet in depth, with which the lake had been sur- 
rounded to convey the pumped-up water to the sea—to receive the drain- 
age of the district—and to maintain the internal water communication 

* From the London Civil Engineer and Architect’s Journal, April, 1852. 
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previously afforded by the lake itself—and also to the three gigantic 
steam engines, 360 horse power each, erected at different points of the 
lake, giving motion to 27 pumps, which raise 186 tons of water at each 
stroke. ‘The canal and all the other preliminary works having been com- 
pleted, the pumping was commenced in May, 1848, from which date to 
30th April, 1851, the lake had been lowere: d 7 feet 3 inches , which was 
the state of matters when the subject was last brought before the Society. 

During the months of May, June, July, August, September, and Oc tober, 
very satisfactory progress was made, notwithstanding that a considerable 

quantit y of rain fell in August and September, the level reached at the a 
of October being 9 feet 7°74 inches below the original surface, or at an 
average rate of 4°79 inches per month. In November a great quantity of 
rain and snow fell, raising the level about 4 inches; and in December the 
weather was still unfavorable, so that at the end of that month the level 
stood at 9 feet 5°58 inches below the original surface, or a total gain since 
April 20th of 2 feet 2°58 inches, or 3°32 inches per month. ‘This pro- 
gress may appear to be inconsiderable; but, when it is recollected that 
the lowering of the lake one inch involves the raising of upwards of four 
millions ot tons of water, and allowing for the rain and snow falling during 
these eight months, there could not have been less than 186,000,000 tons 
of water pumped up during that period, the performance will appear great 
indeed. To give a better idea of this, it was stated that 186,000,000 
tons is equal to a mass of solid rock one mile square and 100 feet high, 
allowing 15 cubic feet to aton. ‘The average progress has been less last 
year than what it was in the preceding one; but this is readily accounted 
for by the increased lift of the pumps, and by the difficulty of forming the 
channels which lead the water to them. At the commencement of these 
operations, the average depth of the lake was 13 feet 1°44 inches, and as 
9 feet 5°58 inches have been pumped out, there only remained at the 
end of December last an average depth of 3 feet 7-786 inches. It is 
therefore trusted that the drainage will be completed, if not in the autumn 
of this year, at least in the summer of 1853. A paragraph bas been going the 
round of the newspapers about disastrous accidents to the boilers, which * 
will delay the completion of the works for two or three years. It was 
siated that there were no grounds for such rumors, as the official report 
for January, which Mr. Grainger had received, mentioned that the boilers 
ot only one ‘of the engines (the Lynden) were out of repair, and that it 
was expected that these would be re paired by February; so that, by this 
time, it is — that the whole of the engines are again at work. —Proc. 

Roy. Scot. Soc. Arts, March 8, 1852. 


AMERICAN PATENTS. 


List of American Patents which issued from April 6th to April 27th, 1852, (inclu- 
sive,» with Exemplifications by Cuanies M. Keuren, late Chief Examiner of 
Patents in the U. S. Patent Office. 


1. For an Improved Lock; Albert Betteley, Boston, Massachusetts, April 6. 


Claim.—*What I claim as my invention is, Ist, Holding the tumblers rigidly, so that 
they cannot be moved when the keyhole is exposed, by means of a cam placed on the 
same shaft with the cam which moves the bolt. 
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“21, 1 claim so arranging the tumblers with the key, that the tumblers will form them- 
selves into the right position, so that the bolt can be withdrawn, by dropping by their own 
weight, or being pressed by springs upon the key, as herein above described.” 


2. For Improvements in Saw Mills; William C. Bronson, Erwin, New York, April 6. 

Claim.—*W hat I claim as my invention is, the construction of a saw frame or gate of 
metal tubes, constituting the ides as well as the uprights of said frame, and cross pieces 
¢ heads united to , in the manner set forth. 

“T also claim the a t of the cross hooked bar and hooks on the ends of the 
saws, in combination th sustaining side bars and upper open plate, for the purpose 
ind in the manner su i ly set forth in the foregoimg specificahon and acc ompanying 
araw ' 

3. For Improvements ing Bait for Catching Fish; John T. Buel, Whitehall, 


( —“H { ed my improved revolving fish or fly, I wish it to be dis- 
t y und 1 What is called a spoon, minner, or the common tly, 
all these having been used b : but what I do claim as new is, Ist, Constructing a |} 
wit n air-tight « . h chamber is provided with an aperture or apertures for 
the admission of air 1 licht, near or on the surface of the water, and for the 
admission of water when it esired to fish deep under the surface of the water, substan- 
tia ' ciel 

“2d, [do not c | the line locsely through a cork or float, that the float may 


move freely upon the line; neither do I claim attaching a spinning bait to the line by 


me of a swive ' r« ing the line through a tube in the body of 
sp x bait, in th i described, to enable the bait to twirl free] 

without twisting the | 

1. For an Jm; vementin S Cutling Machines; John W. Cochran, Williamsburg, 


New York, April 6. 


Claim.—* What I claim as my invention is, Ist, Cutter jaws or their equivalent, com- 
ined with and carrying a cutter across the stone, in the segment of a2 circle, the cutter 


being so set that the part of its periphery in contact with the stone, when cutting, inclines 
towards, and the part of the periphery opposite thereto, from the axis or centre of motion 
of the cutter jaws, for the purpose set forth. 


“2d, The application of revolving cutters to dressing stone, moving and cutting in a 
curved line across the stone, and on a convex edge of the undressed portion of the surface 
ormed by the line of cut, and cutting towards the centre of motion of the cutters in such 
curved line. 

“3d, The combination of a rock shaft with cutter jaws, to carry the cutters over and 
clear from the undressed portion of the stone, substantially as described and for the pur- 
0ses set forth. 

“4th, The combination of the rock shaft, guide table, and friction rollers, and their 


equivalents, substantially as described and for the purpose set forth. 


Cee | 


“Sth, The combination of the rock shaft and cam and roller, to produce the rocking or 
trembling motion, substantially as described.” 


5. For an Apparatus for Closing Doors; Minard Thurston Cooper, Ballston Spa, New 
York, April 6. 
C laim.—* What I claim as my invention is, the combination of the heavy roller upon 
a vibrating arm with the tarning railway or inclined plane, the former attached to the 
door, and the latter to the casing, and the whole operating substantially in the manner and 
for the purpose herein described.” 


6. For an Improvement in Horse Collars; Henry B. Latham, Huntington, New York, 
April 6. 


C laim.—*“1st, I claim the spring 9, and staples 10, to connect the upper ends of the 
hames, as described and shown. 
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“2d, I claim so constructing and fitting the collar and hame, that the hame shall work 
or slide on the collar by any jerk or lurching of the harness, for the purpose of relieving 
the animal; said collar and hame being fitted with the rivets | and 2, or their equivalents, 
to allow the one to slide on the other, and being connected by the bolts 5, or their equiva- 
lents, as described and shown.” 


7. For an Improved Method of Attaching Roses for Knobs to Doors, &c.; Nathan Mat- 
thews, Assignor to Richard Edwards, David A Morris, and Nathan Matthews, Pitts- 
burg, Pennsylvania, April 6. 

Claim.—*I do not claim the mere employment of a dovetail joint, for securing the 
circle plate in its place; but I claim as new the combination, substantially as described, ot 
the circle plate, having dovetails on its inner face, the dovetails, whieh are fast on the doo: 
or ether object, and the shank or socket of the knob, or what is equivalent, any spindle or 
shaft, attached to the knob or handle.” 


8. For an Improvement in Coat Forms; William B. Olds, Meriden, € ennecticut, 
April 6. 

Claim.—*What I claim as my invention is, the bow, C, substantially as deseribed, sus- 
pended by a shank at a point distant horizontally from its vertex, on a pivot or its equiva- 
lent, which is stationary in a bracket, or any suitable standard or pendant, so placed o1 
constructed as to allow the bow to turn round in any direction, as and for the purposes 
herein set forth.” 


9. For an Improvement in Moth Traps to Bee Hives; Ebenezer W. Phelps, Newark, 
Ohio, April 6. 
Claim.—*I claim the peculiar construction of the moth trap as herein described, com- 
posed of a slide, having the centre groove and two side grooves, and the metallic hinged 
cover, arranged all as set forth in the specification.” 


10. For an Improvement in Buttons, Studs, §c.; David Rait, City of New York, 
April 6. 
Claim.—*What I claim as my invention is, making a stud, button, or other similar 
fastening or article of jewellery, in two parts, one part carrying a tube, and the other part 
with two snap springs, operating in the manner substantially as set forth.” 


11. For an Improvement in Smut Machines; Daniel Shaw, Cheshire, Ohio, April 6. 


“The nature of my invention consists in an improvement, by which the light grain and 
cheat is perfectly and effectually separated from the smut, dust, chaff, and ether impurities, 
at one single operation.” 

Claim. —*Having thus fully described the construction and operation of my combined 
smut and grain separator, what I claim therein as new is, the offset, that is to say, en- 
larging the space of the hollow trunk on the opposite side thereof from that at which th« 
grain is admitted, in combination with the screen e, spout f, and the passage and valve g’, 
for taking the dust, &c., into the fan case, whereby the cheat and light grain, which will 
pass up the spout, with the impurities, is effectually separated, and delivered through the 
spout f, substantially as herein fully set forth.” 


12. For an Improved Harpoon; J. D. B. Stillman, City of New York, April 6. 


Claim.—*I do not claim making the flukes separate from the point, or causing the latte: 
to enter deeper than the former into the body of the whale; but what I do claim as my 
invention is, the combination of the sliding and unlatching flukes with the lance, and the 
lines, or their equivalents, by means of which the point is driven deeper by the drag or 
traction on the line, substantially in the manner herein described.” 


13. For Improved Mechanism for Actuating an Adjustable Eccentric; Matthew Stubbs, 
Cincinnati, Ohio, April 6. 


Claim.—“Having thus described the nature of my improvements in the valve gearing 
of steam engines, I wish it to be understood that I make no claim to an adjustable sheeve, 
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nor to: the use of a screw in this connexion; but what I claim herein as new are, the herein 
described devices for the adjustment of an eccentric sheeve, that is to say, the sheeve stock , 
arranged so as to traverse a bed-plate at right angles to the shaft or axle, and operated by 
a hand bar through the medium of suitable levers, and yoke, connected with a sliding 
collar, from which projects a rack, which gears into a pinion upon the screw, which actu- 
ates the sheeve; and this I claim, whether or not the same be combined with the vibrating 
arm and shifting pin, as herein represented, for variation of the throw.” 


i4. For an Improvement in Grain Separators; John Thompson, Chili, New York, 
April 6. 


Claim.—*Having thus fully described my improved threshing machine, what I claim 
therein as new is, the novel arrangement for separating the grain from the straw, by which 
the slats provided with teeth have a rotary and lateral motion, said motion produced sub- 
stantially as described, or in any equivalent manner, in combination with the inclined 
slats, whereby, by their combined action, the grain is perfectly and rapidly separated from 
the straw, operating in the manner and for the purpose herein fully set forth.” 


15. For an Improvement in Boot Jacks; Sardis Thomson, Hartsville, Massachusetts, 
April 6. 


Claim.—‘Having thus described my invention, what I claim as new is, Ist, The heel 
gripper and stirrup, in combination with the lever, to draw the stirrup over and hold the 
toe of the boot, in the manner and for the purpose set forth. 

“2d, I claim the movable heel gripper, in combination with the connecting rod and 
stirrup, constructed and operating substantially the same as described and represented.” 


16. Foran Improvement in Seed Planters; Jesse Urmy, Wilmington, Delaware, April 6. 


Claim.—“‘Having thus fully described my improved machinery for seeding, what I 
claim therein is, the jointed tooth attached to the beam, as shown in fig. 7, in combination 
with the swiveling bifurcated spout, to direct the corn as above specified, for ribbed seeding. 

“T also claim the combination and arrangement of the counter with the clutch, as de- 
scribed, so that the counting shall stop when the seed is net delivered. 

“I also claim the finger register and its appurtenances, as above described, for regulating 
the quantity of seed delivered. 

“T also claim, in combination with the seeding apparatus, the pulverizer, for guano, &c., 
constructed and arranged as set forth.” 


17. For Improvements in Rails and Car Wheels; John Valentine, City of New York, 
April 6. 


“My invention consists in a new and improved method of constructing wooden rail- 
roads, and carriages adapted to run upon the same.” 

Claim.—*What I! claim, therefore, as my invention is, the guide wheels, in combination 
with the rail, constructed as described, and the carriage; said wheels having their circum- 
ferences beveled, so as to expose two surfaces to roll upon; one to project against the side 
of the rail, and the other to come in action upon the surface of the inner strip forming 
part of the chair, when the guide wheels become burthen wheels, as described; the whole 
being constructed and operating substantially in the manner herein set forth.” 


18. For an Improvement in Cultivators; T. J. Ball and John Post, Pittsfield, Michigan, 
April 6. 


Claim.—“*What we claim as our invention is, the construction of the long metallic 
inclined blades on the after part of the machine, for cwtting the sods and lumps, and pul- 
verizing the ground, as set forth.” 


19. For Improvements in Drop Pun ches; Solomon Andrews, Perth Amboy, New Jersey, 
April 13. 


“The nature of my invention consists in the peculiar construction of the drep punch 
and the mode of lifting and discharging it.” 
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Claim.—‘“I do not claim constructing the hammer with a long stem, and making the 
same serve as guides; but I claim as my invention, the hammer or drop, provided at the 
same time with a stem to serve as one of its guides, and one guide on each side, at or 
near its lower end, substantially as herein specified. 

“I also claim as my invention, the manner of lifting and discharging the hammer, or 
drop, by means of the cogs in its stem, and the pinion operating therein; the fall of the 
hammer or drop, bringing the said pinion into gear with the motive pewer, and its wpward 
motion releasing or discharging it threfrom, at any given point, substantially as herein 
described.” 


20. For Improvements in Hinges; William Baker, Utica, New York, April 13. 


C laim.—*I do not claim as new, simply constructing the window blind hinge, with its 
screw plates so arranged as to be secured to the back of the blind and the outside of the 
window casing; but I claim the bridge or inclined plane at the base of the pin, and the 
corresponding elongation of the eye, operating upon and in connexion with the hook 
and catch attached and connected in the manner described; the whole forming a fastening, 
and the mode of operating the same; the fastening taking hold of, and pulling directly 
upon the window casing and the blind, and thus relieving the binge as described. 

“I claim the use of the bridge, or inclined plane, at the base of the pin, and the elonga- 
tion of the eye as described, for disengaging the blind fastening independent of its con- 
nexion with my fastening, as above described, and whether the fastening is connected with 
the hinge or not; the whole being constructed and arranged substantially in the manner 
above set forth.” 


21. For an Improvement in Machines for Tonguing Boards; Ransom Crosby & Henry 
D. Edgecomb, Aassignors to Ransom Crosby Jr., City of New York, April 13. 


€ laim.—*Having thus fully described our apparatus, what we claim therein as new is, the 
arrangement of two sets of stationary vibrating cutters for tonguing boards in separate 
stocks, substantially as herein described, with a space between them for the escape of 
shavings, the sides of the stock being substantially parallel to the face of the board and 
each other, and the surfaces of their soles being substantially perpendicular thereto, the 
plane irons being inclined in the usual way, to the soles and backs of the stocks and the 
cutters, in their length, being substantially parallel to the sides thereof. We are aware 
that two sets of cutters, in separate stocks, have beew differently arranged and for an 
analogous purpose, and we therefore do not claim them, except in the arrangement and 
position, substantially as above described.” 


22. For Improvements in the Method of Welding Steel, 4c., lo Cast Iron; Mark Fisher 
and John H. Norris, Trenton, New Jersey, April 13. 


C laim.—“Having thus described our improved apparatus for the manufacture of articles 
ef cast iron, with steel or wrought iron welded thereto, what we claim as our invention is, 
first, the metal bex or frame for sustaining the steel in place, and forming the cell below it; 
and, secondly, securing the steel in place by means of the clamps, im the manner above 
described.” 


223. For Improvements in Mills for Curvilinear Sawing; James Hamilton, City of New 
York, April 13; patented in England, June 1, 1848. 


“The invention consists, first, of means of supporting timber, when being cut to various 
bevels. 

“Secondly, The invention consists of chucks, or apparatus, for holding timber at the 
ends, when being cut or sided, and in supporting such chucks. 

“Lastly, The invention consists of improvements in apparatus for indicating the direc- 
tions or bevels to which timber is to be cut.” 

Claim.—*What I claim as my invention is, connecting the supporting roller with the 
lever which forces it up against the under side of the log, by means of a joint and a seg- 
ment slot, and securing bolt, or the equivalents thereof, substantially as specified, so that 
the said roller can be inclined in any desired direction from a horizontal line, to suit the 
inclination of the underside of the log, and there secured, to give efficient support, as set 
forth. 
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«J also claim extending the chucks for supporting the ends of curved logs below the 
head and tail blocks, so that the ends of such logs in siding may be upported below the 
surface of the heed and taii blocks, to bring the upper curved part Within the range of 
motion of the saw, substantially as specified, when this is combined with the middle sup- 
porting rail, on which the lower part of the chucks rest, and by which they are supported 
during the aperation, as set forth. 

“And, finally, in the method of indicating the bevels and keeping the leg to them as 
it is being sawed, I claim the index hand, whose axis of motion is in a line, or nearly so, 
with the axis of rotation of the log, substantially as specified, in combination with either 
of the side levers, which have the same axis of motion as the index hand, and the adjust- 
able or shifting inclined ways, substantially as specified, so that as the carriage advances 
with the log, the passage of the side lever (whether on one side or the other,) on the in- 
clined plane set to the required bevel, will shift the index hand and indicate the true bevel, 
to enable the operator to turn the log to correspond, as set forth.” 


24. For Improvements in Machinery for Making Casks; James Hamilton, City of New 
York, April 13. 


Claim —*Having thus specified the various parts of my invention, and the manner of 
constructing and using the same, what I claim as my invention is as follows, viz: ‘The 
sawing of two staves from one block, by means of two saws, which in succession enter 
the same kerf, then, in succession, diverge in opposite directions, and finally converge and 
pass out of the same kerf, substantially as specified, the two saws being mounted substan- 
tially as specified, so that they can be moved laterally in opposite directions, in combina- 
tion with the templates or their equivalents, for giving the required lateral motions to the 
saws, as the block of wood is moved forward towards the saws, substantially as specified; 
in the machinery for boring holes for dowel pins, I claim the arrangement of the mandrels 
carrying the bits on separate slides, te admit of varying their distance apart, substantially 
as specified, in combination with the reversible fence or gauge, hung to a rock-shaft, 
mounted on a slide between the mandrels, and provided with the means of adjustment, 
substantially as specified, by means of which the bits can be set at pleasure, to bore the 
holes at any desired distance apart, and on the two edges, to correspond, the distance being 
gauged from the same end, with the view to economize timber, as specified. 

“In the machinery for jointing staves, I claim, in combination with the circular saw, 
and the hinged carriage, which is governed by guides, to determine the form to be given, 
as described, the employment of the gauging apparatus to determine the quantity of stuff 
to be cut off and the gauge piece with its two points, and made adjustable on the carriage, 
substantially as specified, by means of which combination, the quantity of stuff to be cut 
away from each edge, is regulated to prevent waste, and an equal width of the two ends 
secured, when cutting the second edge, as set forth. 

“In the machine for setting up the staves and driving on the hoops, I claim the spring 
arms jointed to the weight or head on the sliding shaft, or the equivalents thereof, the 
said arms being formed with lips inside to support the hoop whilst setting up the staves, 
as specified, when the said arms are combined with the cam plate, or the equivalent there- 
of, for the purpose of liberating the arms from the hoop, that they may be employed for 
driving on the hoop, substantially as specified. 

“And, finally, in the machinery for turning the heads, I claim, in combination with the 
face chuck for receiving the head, and the clamping piece for clamping it against the chuck, 
substantially as specified, or the equivalents thereof, the employment of the jaws, operated 
by screws, or their equivalents, for the purpose of forcing together the different pieces con- 
stituting the head, preparatory to clamping them on the chuck and turning the head, sub- 
tially as and for the purpose specified.” 


—_—_—— 


25. Fer Improvements in Looms for Weaving Figured Fabrics; Barton H. Jenks, 
Bridesburgh, and Robert Burns Goodyer, Philadelphia, Assignors to Barton H. Jenks, 
Bridesburgh, Pennsylvania, April 13. 


Claim.—*What we claim as our invention is, Ist, The method of moving both picker 
sticks of a loom simultaneously and at each beat of the lay by the mechanism herein de- 
scribed, or the equivalent thereof, whereby a shuttle may be thrown from either side of the 
web, at each beat of the lay, and the momentum of the picker motion at one side of the 
loom is counterbalanced by that of the other picker motion at the opposite side of the 
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loom, the mechanism operating in such manner, that both the pickers are free to retreat 
to the outer ends of the shuttle boxes, the instant the shuttle is thrown, substantially as 
specified. 4 

“2d, The combination of the pattern wheel U, arm W, doubled armed lever R, cross- 
head M, and stop L, operating substantially as herein set forth, to efiect the shifting of the 
shuttle boxes, as herein set forth. 

“3d, The combination of the forked marches, reciprocating levers, pattern drum and 
evening pin, substantially as herein set forth, to effect the working of the heddles from 
the shed, as herein set forth. 

“4th, The combination of the supplementary arms on the cam shaft and pins upon the 
star wheel, or the equivalent thereof, operating substantially as herein set forth, to vary 
the number of changes of which the heddle mechanism is susceptible. 

“5th, The combination of a fork and grid motion for effecting the stopping of the 
loom, when the weft thread breaks, as the shuttle is moving towards one side of the loom 
with the shifting plate lever, operating substantially as described, for preventing the loom 
from being stopped by the fork and grid motion, when the shuttle is thrown towards the 
side of the loom further therefrom. 

“6th, The combination of the long rock shaft on the lay, with its arms, toes and levers, 
and of the chain lever and chain, with the breast beam lever, or the equivalents thereof, 
operating substantially as described, to effect the stopping of the loom when the shuttle is 
not in its proper shuttle box, at the time the lay is beating up, and also whenever the 
shuttle has not been ejected from its box, at the time the lay is completing its back stroke, 
as herein set forth.” 


26. For Improvements in Reeling Machines; Elias & Simeon Macy, Laurel, Indiana, 
April 13. 

Claim.—*We do not claim to have invented a self-acting stop motion, to stop the ma- 
chine when a given length of yarn has been wound upon the reel, this having already 
been applied to machines similar to ours; but what we do claim is, constructing and 
arranging the stop motion substantially as described, so that by adjusting it, the length ot 
yarn wound upon the reel before it is stopped may be regulated at pleasure, and all the 
skeins wound under the same adjustment will have the same length.” 


27. For Improvements in Sewing Machines; Isaac M. Singer, City of New York, 
April 13. 

Claim.—“Having thus fully described my additional improvements, what I claim 

therein as new is, Ist, the cut-off friction pad, constructed and operating substantially in 


the manner and for the purpose set forth. 
“J also claim the construction and arrangement of the feeding apparatus, as above de- 


scribed.” 


28. For an Improvement in Seed Planters; B.T. Stowell and A. Marcellus, Waddam’s 
Grove, Illinois, April 13. 

Claim.—*What we claim as our invention is, lst, the application of the dibbles, &c., 

constructed and arranged as described, to the peripheries of the wheel, and operating in 


the manner herein set forth. 

“We also claim the peculiar arrangement for feeding the seed to the hills, consisting 
substantially of the pistons and tubes, regulated by the coiled springs and bars, and 
operating as herein set forth.” 


29. For an Improvement in an Instrument for Opening Boxes; George C. Taft, Wor- 
cester, Massachusetts, April 13. 


Claim.—*“W hat I claim as my invention in the above described instrument for opening 
boxes is, the tapering score, I,cut in both jaws, but smaller in the upper one, or F, so con- 
structed that when both jaws are driven in between the side and lid of a box, the points of 
the jaws pass on each side of the nail, which will be griped im the score, I, so that as the 
jaw, F, is raised to take up the lid, it will draw the nail out of the side, and thus prevent 
the head of the nail from being drawn through the lid as it rises, while the jaw, G, rests 
upon the side of the box, substantially as described. 


Be 
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“2d, Is the tapering score, I, in combination with the peculiar construction and arrange- 
ment of the jaws, F and G, the latter being furnished with a recess at H, into which the 
former closes, in the manner and for the purposes herein set forth.” 


30. For an Imprevement in Seed Planters; Francis Vandoren, Adrian, Michigan, 
April 13. 


Claim.—“Having thus fully described my improved seeding apparatus and cultivator, 
what I claim therein as new is, the hollow reversing tooth, constructed in the manner and 
for the purpose set forth.” 


31. For an Improved Oblique Bucket Paddle Wheel; George S. Weeks, Oswego, New 
York, April 13. 


Claim.—*I do not claim placing the paddles in oblique positions to the axis ef the 
wheel, as this has been done before; nor do I claim two sets of paddles inclining obliquely 
in opposite directions, and all at the same distance from the centre of the wheel: but what 
I do claim as my invention is, the arrangement of two series of adversely inclining oblique 
paddles, one within the other, in the construction of steamboat wheels, substantially as 
herein set forth.” 


32. For an Improvement in the Feed Apparatus of Planing Machines; Joel Whitney, 
Winchester, Massachusetts, April 13. 


Claim.—‘“I do not claim gearing the feed rellers with each other, by means of pairs of 
movable pinions connected to each other and to the feed rollers by links, this having already 
been done, for the purpose of giving large play to said feed rollers: but having described 
my improvements, what I claim as my invention is, the arrangement by which the upper 
feed roll is allowed to yield to any inequalities in the board, and at the same time draw 
down upon the surface, to which it has yielded, in proportion to the resistance to the cut- 
ting tools, that is, connecting the fixed shaft with the vertical sliding bearings of the upper 
feed roll, by means of the swinging inclined and vertical arms, the gears on the fixed shaft 
operating the lower feed roll, and also playing into the gears which move the upper feed 
roll; said latter gears having their bearings in the intersection or joint of the said arms, the 
arrangement being substantially as herein above set forth.” 


33. For Improvements in Submarine Augers; Norman Blake, Ira, New York, April 20. 


C laim.---“Having thus described my invention, what I claim is, forming a pod auger 
with a hinge joint, E, in combination with connecting wires, substantially in the manner 
and for the purposes set forth and shown.” 


34. For an Improvement in Mattrasses; Thomas G. Clinton, Cincinnati, Ohio, April 20. 


Claim.—“Having thus complied with the Patent Laws of the United States, in the 
matter of my discovery, treated at length in the specification of description in the draw- 
ings annexed thereto, and made part of the same, what I claim is, the use of the hair of 
hides of cattle, treated after the manner of, or steeped with the hides of cattle in the lime- 
vats of a tan-yard or other suitable place, as described, with or without other animal or 
vegetable matter, treated or not treated conjointly therewith, or separately, in the same 
way; and the use of other animal or vegetable matter, under like treatment and circum- 
stances as described, whether used conglomerately, conjointly, or separately, or their equi- 
valents, when such animal or vegetable matter is of the kinds used for upholstering or 
sleeping purposes, in the articles of mattrasses, ottomans, cushions, sleeping sofas, sacking 
bottoms, or analogous articles, whereby a new result is attained, viz: an article obnoxious 
to bed-bugs, without the necessity of any temporary application of poisionous mixtures 
thereto; thus furnishing the world with a harmless antidote to a great nuisance, and 
abolishing the necessity for a great peril to human life in the domestic circle.” 


35. For an Improvement in Winnowers; Thomas J. Doyle, Winchester, Virginia, 
April 20. 
Claim.—“What I claim as my invention and improvements are, Ist, in combination 
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with the side openings, discharge outlets, or passages, 0 0, diagram, E, the invention, use, 
and application of the sliding diaphragm, with double sloping bottom, p p p, in diagram, b. 
This diaphragm bottom, as shown and used, has a double slope, or is a double inclined 
plane outward, inclining from each side of its elevated ‘longitudinal centre. 

“2d, I claim the use, application, and arrangement of an adjustable or sliding cheat or 
smut board, as shown in diagrams, C and F, and the same also in combination with the 
top screen, No. 1, with side apertures or outlets, o 0, as shown in diagram, E, for the pur- 
pose as herein before fully specified.” 


36. For a Sash Stopper and Fastener; Charles C. Felton, Dedham, Massachusetts, 
April 20. 


Claim.—*I do not claim the combination of a rocking or vibrating friction plate, a lever 
spring, and notched plate, as they are arranged in the drawings of the patent granted to 
B. 8. Hadaway; but as I dispense entirely with a lever separate from the rocking friction 
plate, and make the said plate to operate itself, I claim my improvement of combining the 
rocking plate, F, and lever, in one single piece, and extending it below the part which 
rocks on the part, 4, of the notch of the catch plate, all essentially in manner as described, 
whereby I greatly simplify the construction of the window catch, and thereby render it not 
only cheaper in construction, but less liable to get out of order.” 


37. For an Improvement in Protecting Wheels and Axles of Cars, by Incasing them; 
A. L. Finch, New Britain, Connecticut, April 20. 


“The nature of my invention consists in the employment of metallic cylindrical tubes 
and casings, in which the axles and wheels of railroad cars are incased and secured, and 
also allowed to turn freely. The object effected by this invention is, the prevention of the 
very serious consequences which ensue from the accidents so often occurring on railroads, 
occasioned by the breaking of the wheels and axles of rail cars.” 

Claim.—“Having thus fully described the nature and application of my invention, what 
I claim as new is, incasing the axles and wheels of rail cars within a metallic casing, sub- 
stantially as and for the purposes herein specified.” 


38. For an Improvement in the Keys of Piano Fortes, Organs, &c.; William F. Fur- 
gang, Albany, New York, April 20. 


= Claim.—“I claim the improvement of the finger keys of organs, piano fortes, or any 
other musical instrument played in a similar manner, by constructing a part of every key 
in such a manner, that when in position on the key board, such part of every key shall be 
both level and in range with the similar parts of the other keys, so that the running of a 
finger over the keys of the whole chromatic scale on the key board, may be capable of 
producing similar effects to those that can now be produced by a similar running of a finger 
over the lower range of keys of piano fortes as now constructed, substantially in manner 
and form as set forth in the above specifiation.” 


39. Foran Improved Capping of Screws; Charles T. Grilley, New Haven, Connecticut, 
April 20. 

“My improvement consists in the combination of a brass, copper, or plated cap, with an 
iron-wood screw, to the head of which it is attached as hereinafter described, in such man- 
ner as to unite with the strength and comparative cheapness of an iron screw, an external 
appearance and beauty, when inserted, similar and in all respects equal to that of screws 
made wholly of brass, copper, or plated metal.” 

Claim.—*I do not claim as my invention the adaptation simply of a cap of sheet metal 
to the particular configuration of any regular or irregular form, by compression, or in what- 
ever other manner the same may be produced; but what I do claim as my invention is, the 
attachment of a brass, copper, or other suitable metallic cap, to and in combination with 
an iron-wood screw, substantially in the manner and by the process described in the fore- 
going specification, (which I conceive to be the only practicable method in which the same 
can be usefully effected,) whereby, and by means of the successive operations of punching 
or stamping, the nick is first cut through the shell, and then, after being adjusted to the 
groove or slot in the head of the screw, the sides thereof are driven down into and made 
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to press closely against the sides of the slot, leaving the bottom of the groove or stot un- 
covered, so that the cap, when closed round the head of the screw, will preserve its hold, with- 
out liability to be turned or displaced by the screw-driver, which works upon the iron surface 
at the bottom of the slot, and against the covered sides thereof; thereby furnishing to the 
public, at a comparatively small cost, a wood screw, having all the beauty and finish of a 
brass, copper, or plated screw, in combination with the greatly superior strength of an iron 
one. The invention is equally applicable to steel screws, which may be capped in a similar 
way.” 


40. Foran Improvement in Machines for Drawing Spikes; Daniel Hale, Hinsdale, New 
York, April 20. 

Claim.—* Having thus explained and described my invention, what I claim is, the shackle, 
with the arrangement for clasping the head of a spike, for the purpose of drawing it from 
the cross-tie of a railroad track, in combination with the clevy and the lever, substantially as 
hereir: before described and set forth.” 


41. For an Improvement in Apparatus for Raising Water; N. H. Lebby, Charleston, 
South Carolina, April 20. 


“The nature of my invention consists in constructing the turbine with ribs on the outer 
face of its upper disk, which ribs, working under a cover to the wheel, cause, by the centri- 
fugal effect produced while in motion, a void tb be formed at or about the centre, the ten- 
dency of which will be to relieve the wheel of its weight, and consequently reduce the 
running friction.” 

Claim.—“ What I claim as my invention is, constructing the wheel or turbine with exte- 
rior ribs, of any suitable number, size, or shape; the said ribs operating in combination with 
a cover or its equivalent, in the manner and for the purposes substantially as set forth.” 


42. For an Improvement in Refrigerators; Andrew Maish, Cincinnati, Ohio, April 20. 


Claim.—“I am aware that ice safes have been made with hollow shelves for water, but 
these are practically objectionable, on account of their costliness, cumbersomeness, diffi- 
culty of cleaning, and liability to twisting, either from the congelation of the water, in the 
event of the discharge becoming choked, or from the hydrostatic pressure: but what I claim 
therein as new is, the application, as herein described, to an ice safe or refrigerator, of a 
crimped, convoluted, or corrugated form, to the shelves, m order (in addition to combining 
strength with lightness of construction) to capacitate them for the collection, retention, 
and discharge of the water, which results both from the ice and from the atmospheric 
moisture within the case.” 


13. For an Improvement in Brick Machines; Jesse Samuels, Allentown, Pennsylvania, 
April 20. 


“My invention consists, 1st, in an improved feeding arrangement, by which the desired 
quantity of clay to fill the moulds can be regulated to a nicety, in connexion with a 
plunger, which partially condenses the clay into the moulds preparatory to pressing. 

“2d, In the novel device or arrangement for clamping, removing the brick from the 
moulds, and placing them on a platform or apron, which I denominate a carrier.” 

Claim.—*Having thus fully described my invention and the manner of constructing 
the same, what I claim therein as new is, the manner of feeding the clay to the moulds, by 
means of the cut-off, in the hopper case, with the scraper, for heaping the clay under 
the plunger, in connexion with the plunger, operated as described, for partially con- 
densing the clay into the moulds preparatory to pressing, substantially as described. 

“I also claim the carrier, for clamping and removing the brick from the moulds, consist- 
ing of the clamp, and back plate, for clamping the brick, and the spring, and tumbler 
shaft and trigger, or their equivalents, arranged substantially as described, and operated 
upon by three stationary pins, substantially in the manner and for the purpose herein 
fully set forth.” 


44. For an Improvement in Rotary Pumps; Henry C. Spalding and Gage Stickney, 
Hartford, Connecticut, April 20. 


Claim.—“Having thus described the nature and operation of our invention, what we 
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claim as new is, the spiral flanch, working within a circular case, said flanch being con- 
structed as described, in combination with the sliding valve, the spiral flanch and valve, 
operating in the manner and for the purpose substantially as herein shown and specified.” 


45. For an Improvement in Balance Gates; William C. Van Hoesen, Leeds, New York, 
April 20. 

Claim.—“Having thus described the nature and operation of my invention, what I 
claim as new is, the method of opening and closing the gate, substantially as herein 
shown and described, viz: by means of the ropes or cords passing over the semi or halt 
pulley, and attached to the small upright, said pulley being attached to one of the side 
pieces, the gate being hung upon pivots, and balanced by the weight or counterpoise, th 
several parts being operated as set forth.” 


46. For an Improvemeat in Tailors’ Measures; William T. Wells, Shelbyville, Tennes- 
see, April 20, 

Claim.—*What I claim as my invention is, the graduated straps, No. 1, No. 2, and 
No. 3, in connexion with the several centres about which they respectively turn, and with 
the graduated ares, the said centres being arranged substantially as herein set forth, and 
for the purposes specified, using for that purpese the aforesaid instrument, or any othe 
substantially the same, and which will produce the intended effect; but I disclaim having 
invented the tape measure or the elastic square, designated as No. 3, underneath the main 
instrument.” 


47. For an Improvement in Hame Tugs; R. B. Whipple, Cleveland, Ohio, April 20. 


Claim.—*What I claim as my improvement is, the formation of the hame tug, by 
means of the two metallic plates, fitted together so as to embrace the buckle, loop, and 
cleft, substamtially in the manner herein set forth.” 


. ° ae . ‘ - 
48. For an Improved Reflecting Spirit Level and Square; Francis Wilbar, Roxbury, 
Massachusetts, April 20. 

C laim.—“I would remark, however, that I deem the cubical block, with its two mirrors 
and two spirit levels, arranged as seen in the drawings, the most convenient form; and it 
is this instrument, or combination of block or frame, two mirrors, and two spirit levels, o 
what is equivalent to the two levels, viz: a spherical surface level, I claim as my invention.” 


49. For Improved Devices for Casting Circle Plates, Roses, &¢., with Dovetailed 
Grooves; Nathan Matthews, Assignor to Richard Edwards, David A. Morris, and 
Nathan Matthews, Pittsburg, Pennsylvania, April 20. 


Claim.—“What I claim as my invention is, forming the dovetails in circle plates ly 


dovetail pieces, which are withdrawn lengthwise from the recesses, the said withdrawing 
being performed by attaching the dovetail pieces to levers, F F, within the cylinder, E, o1 
body ef the mould, the said levers being moved by a rod passing through the side of th 
cylinder or body of the mould, substantially as herein set forth.” 


50. For an Improvement in Railroad Car Brakes; Benjamin Kraft, Reading, Pennsy|- 


vania, April 20. 


Claim.—“I do not claim the mere application of friction rollers, ¢ ¢, as such are not 
new; nor yet do [ claim, independent of the means and manner shown, the employment 
of a stop, to prevent the advance rubber from being raised by the wheel, or exclusively ot 
itself, the adoption of a spring to reduce the shock. But what I do claim as my invention 
is, the combination and arrangement of the sliding bar, E, made as described and repre- 
sented in fig. 1, with the rollers, e f, and suspended frame. B, attached to a hanger, C, by 
a centre pin, z,on which is adjusted the spiral spring, d, said frame being made, arrange d, 
and operated in the manner and for the purpose herein set forth.” 


~- 
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51. For Improved Valves for Steam Engines; Matthias W. Baldwin, Philadelphia, Penn- 
sylvania, April 27. 


“My invention and improvement consist in arranging in a suitable valve chest, a duplex 
valve, (one part of which is actuated by valve gear in the usual manner,) and its office is 
to admit steam directly from the boiler, to actuate the other part, which opens and closes 
the passages, for steam to pass into or out of the cylinder.” 

Claim.—*What I claim as my invention is, the arrangement in the valve chest of a 
steam engine of a duplex valve, one part of which is actuated in the usual manner, by 
valve gear, to admit steam from the boiler to act directly on the other part, and force it to 
open and close the steam or exhaust passages, substantially as herein described.” 


52. For an Improvement in File Cutting Machinery; John Cust Blair, Pittsburg, Penn- 
sylvania, April 27. 

Claim.—“Having thus. faily described my invention for cutting files, I would state, that 
I do not claim a pattern for regulating the depth of the cut of the chisels; but I do claim 
the combination of the pattern, located between the cam and the chisel carriage, in the 
manner herein described, with said cam and carriage, and the file carriage, by which the 
pattern is moved; the whole arranged and operating substantially in manner and for the 
purpose set forth.” 


53. For an Improvement in Shuttles for Weaving Hair Cloth, &c.; Daniel &. Dewey, 
Hartford, Connecticut, April 27.. 


Claim.—“What I claim as my invention is, the combinatien of the sliding bar with 
the springs, when used in connexion. with. stops attached to the shuttle boxes, or other 
convenient fixtures, so that the motion of the shuttle will slide the bar in such a manner, 
that when one of the springs drops ene piece of the woof or filling, the other spring will 
receive and confine another. at the other end, so that the pieces may be carried through 
alternately from each side, and released. or dropped in the right position to be beat up, 
when the whole is constructed, arranged, and combined, substantially as herein. described.” 


54. For an Improvement in a Hold-Back for Sleds; Perry Dickson, Blooming Valley, 
Pennsylvania, April 27. 

Claim.—“I do not claim connecting the dogs with and operating them by the backward 
pressure of the tongue; but I claim as my invention, as being more simple than the ordi- 
nary means by which this is effected, attaching the dogs to the roller rigidly, instead of to 
the runners as is usual, and connecting the tongue to the said roller by hinges or analo- 
gous joints, in such a manner that the backward motion of the tongue, in relation to the 
body of the sled, turns the roller on its axis, and forces the points of the dogs, so attached 
to it, into. the snow or ice of the road, substantially as and for the purpose herein set forth. 


55. For an Improvement in Smut Machines; John M. Earls, Troy, New York, April 27. 


Claim.—“Thus beving fully described my machine, I wish it to be understood that I 
do not claim as new a “perforated case,” the same having been heretofore in use; neither 
do I claim a spike rubber; nor a ventilator with spiral arms; nor scourers made of sheet or 
other metal; nor do I claim the oil box at the top of the machine, nor the oil pipe for the 
lower bearing of the shaft. But what I do claim as new is, Ist, The projecting screen 
chambers, in combination with the-arrangements for separating the rubbing chamber from 
the fan chamber, whereby the grain.is prevented from. being affected by the blast from the 
fan chamber while it is passing through the rubbing chamber, and is only brought in con- 
tact with the current of air where it ascends to take away the chaff and other impurities, 
substantially as herein set forth. 

“2d, I also claim, in combination with the scouring surfaces, the beating forks, for the 
purpose of beating the grain and breaking the hulls, while falling from the rubber to the 
scourers, whereby the berries are more effectually cleaned from adhering impurities, as 
herein set forth.” 
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56. For an Improvement in the Relief-Steering Apparatus; Nathaniel T. Edson, New 
Orleans, Louisiana, April 27. 


Claim.—“Having thus described the nature of my invention, the way in which it is con- 
structed, and its operation, I do not claim any particular part of the apparatus as new; but 
what I claim as my invention is, the combination of the forked and unforked pawls with 
a single ratchet, and with rubbers placed face to face, and on the same side of the wheel. 

“2d, I claim the combination of the spring, the arms, and the cap piece, with the reliev- 
ing springs, whereby the pawls are supported with sufficient firmness, but at the same time 
permitted to have sufficient play to admit of the action of the said relieving springs, all as 
substantially set forth, represented, and described.” 


57. For an Improvement in Railroad Switches; John F. Klein, Trenton, New Jersey, 
April 27. 


Claim.—*What I claim as my invention is, the bars or shifters, constructed, arranged, 
and connected to the switches of a railroad, in the manner and for the purpose substan- 
tially as described, so that if the train run im either direction, and the rudder be placed in 
either position, as described, and if the switch or switches are not in a proper position, the 
rudder will act upon the shifters and move them gradually as the train approaches, so as to 
move and place the switches in such a position that the train may pass on unimpeded, with- 
out the risk of running off the track.” 


SS. For an Improvement in Gins for Long Staples of Cotton; Calvin Willey, Jr., Chi- 
cago, (now deceased,) Assignor to himself and Urial Walker, Babcock’s Grove, LIli- 
nois, April 27. 


Claim.—“Haviug thus fally described the nature of my invention, what I claim therein 
as new is, regulating the feed of a cotton gin for ginning Sea Island cotton, by means of 
an endless apron, which may be set to or from the feed rollers, to suit the quality of the 
staple, and the quantity to be fed in to be cleaned, and still be driven by the same mecha- 
nical movement, substantially as herein described. 

“T also claim, in combination with the covered feed rollers which receive the material 
from the apron and carry it into the machine, the series of alternate brushes and elastic 
beaters on the same shaft, for combing out the fibre and knocking off the seed, whilst it is 
still held by said rollers, as herein substantially set forth and described. 

“I also claim, in eombination with the inclined chamber, through which the material is 
driven by the blast from the wings of the beaters, the inclined chamber having a cross blast 
through it from the fan blower, to complete the entire separation of the fibre and the seed, 
both chambers being provided with screens, substantially in the manner and for the purpose 
herein fully set forth and described.” 


59. For an Improvement in Warm Air Furnaces; Alexander Kelsey, Assigner to James 
Cowles, Rochester, New York, April 27. 


“The nature of my invention consists in the employment of an equalizing flanch, so 
arranged that the air which enters the furnace on both sides of a radiating cylinder is 
warined to about the same temperature, before entering the warm air conducting flues.” 

Claim.—“Having thus described the nature of my invention, and the manner in which 
it is constructed, what I claim as new is, the use of an equalizing flanch, with the tubes 
attached, by which the air on each side of the radiating cylinder is warmed to about the 
same temperature before entering the warm air conducting flues.” 


60. For an Improvement in Machines for Pressing Tobacco; Ephraim Parker, Rock 
Island, Illinois, Assignor to Alfred A. Parker, St. Louis, Missouri, April 27. 


Claim.—“Having thus fully described the nature, construction, and operation of my 
improved tobacco press, what I claim therein as new is, the use of the revolving mould 
disk, combined with its revolving bed plate, with the scraper, and cloth roller, or their 
equivalents, for keeping the moulds free from the liquorice or juice of the tobacco, sub- 
stantially as described. 

“I also claim the use of revolving sinkers, constructed substantially as described, com- 
bined with the pan and cushion, or their equivalents, for keeping the same clean, and the 
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combination therewith of mechanism for moving the sinkers a quarter of a revolution at 
every eight, more or less, number of pressings, substantially as described. 

“I also claim the conductor, formed of endless aprons or belts, or their equivalents, for 
confining and retaining the plugs under pressure, until they are thoroughly consolidated, 
in manner and for the purpose substantially set forth.” 


61. For a Stud Brace for Flues of Sheet Water Space Boilers; Andrew Lamb and 
William A. Summers, County of Hants, England, April 27; patented in England, 
December 9, 1848. 


C laim.—“What we claim as our invention is, the stud brace, for bracing the flat sur- 
faces of steam boilers, substantially as described in the foregoing.” 


62. For an Improvement in Brushes; Freeman Murrow, Williamsburgh, New York, 
April 27. 

“Brushes constructed in the usual manner, with fixed and immovable handles, are in- 
convenient for many purposes fur which they are needed; to remedy these defects, and to 
facilitate execution in the use of brushes, is the object of my invention; and it consists in 
so connecting the handle with the brush thereof, by means of a ball and socket, and sliding 
joints, that the brush can be adjusted to any desired position and angle with its handle.” 

Cilaim.—*Having thus fully described my invention for brushes for white-washing, var- 
nishing, painting, washing painted cornice and walls, &c., &c., what I claim as my inven- 
tion is, the double adjustability of the brush, by means of the combination of the ball and 
socket joint, and the sliding joint, or their equivalents, substantially as herein set forth.” 


63. For an Improved Float Gauge Feed Regulator, &c., for Steam Boilers, §&c.; Thomas 
J. Sloan, City of New York, April 27. 

Claim.—*I do not wish to be understood limiting myself to the construction and ar- 
rangement of parts herein above described, as these may be varied, without changing the 
principle or mode of operation of my invention. 

“I am aware that a float placed within a boiler, or within a vessel communicating with 
a boiler, has been employed to regulate the position of ratchet hands, operated by an inde- 
pendent mechanism, to open and close a valve cock, or regulate the motion of a pump, the 
said float being employed simply to engage or disengage the said ratchet hands; but when 
so employed, the said float has been so arranged as to act on the said mechanism outside 
the boiler, &c., and hence, subjected to the difficulties above pointed out. 

“T do not therefore claim, broadly, the employment of a float to regulate the action of an 
independent mechanism, as a means of indicating the height of water, and regulating the 
supply thereof, when such float acts upon such mechanism outside of the boiler; but what 
I do claim as my invention is, the employment, substantially as described, of an indepen- 
dent float, within a steam or other boiler or vessel, which, as its position is varied by the 
change of level of the water, shall act as a check er stop to the motion of a mechanism 
combined therewith, and operated by an independent motive force outside of and passing 
through to the inside of the boiler, substantially as described, to determine the supply of 
water to be given, or to give the required indication or alarm, as specified. 

“And I also claim the method herein described, of preventing the action of the mechan- 
ism outside, which is actuated by an independent force, from reacting on and changing 
the position of the float, that it (the float) may be free to follow the varying level of the 
water, as specified.” 


64. For an Improvement in « Self-Loading and Dumping Cart; B. T. Stowell, Wad- 
dam’s Grove, Illinois, April 27. 


Claim.—*What I claim as my invention is, the manner of opening and closing the 
slatted bottom of the cart body, substantially as herein set forth, viz: by means of a bar, 
which is jointed to the rear edge of the foremost slat, and which, when its rear end is un- 
fastened, descends vertically, and allows the whole series of slats to be opened simultane- 
ously, by the action of the weight within the cart body pressitig upon the same; and when 
the rear end of the said bar is drawn rearwards and upwards, simultaneously actuates the 
whole series of slats, and thereby closes the bottom of the cart body.” 
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65. For an Improved Steering Apparatus; Alfred Swingle and Nehemiah Hunt, Boston, 
Massachusetts, April 27. 


Claim.—*We are aware that the steering gear and rudder head have been connected 
together, and the tiller made to rise and fall with them; and therefore we do not claim 
such an arrangement: but what we do claim as our invention is, the construction and ar- 
rangement of the tiller and rudder head as described, in combination with steering gear, 
entirely separate from the rudder head; the tiller being connected with the latter and at- 
tached to the former in such manner, that when the rudder is unshipped, or raised unusu- 
ally high, by striking the bottom, the tiller will be disconnected therefrom, without danger 
of breaking either the steering gear or the rudder head, or being itself broken.” 


66. For an Improvement in Boxes for Journals; Henry Turner, Charlestown, New 
Hampshire, April 27. 

Claim.—*I claim making the cap box in the manner described, that is to say, of alter- 
nate pieces of hard and soft metal, arranged in a helical position, by which, together with 
the circular end pieces, the soft metal is kept in place, and friction and injury to the ax!e 
prevented, substantially as described.” 


Re-issues ror Apniz, 1852. 


1.. For an Improvement in the Construction of Furnaces for SmeHing Iron Ore; J. 
Augustus Roth, Philadelphia, Pennsylvania; patented October 31, 1839; re-issued 
April 6, 1852. 

Claim.—*Having described the constraction and operation of my improved furnace for 
smelting ores and metals, I will now state what I claim as my invention and improvement. 
Ist, 1 do not claim the increasing of the draft as separately by itself. 2d, And I do not 
claim :to-generate steam, or to heat the blast by waste heat, otherwise than hereafter claimed. 

“I therefore only claim as my invention and improvement, the arrangement of the five 
chambers, opening each by a flue into one horizontal flue, in combination with the boiler 
placed in said flue for generating steami, and the pipes therein, as a means of heating the 
blast; the whole being constructed and operating as described.” 


2. For an Improvement in Washing Apparatus; James T. King, Baltimore, Maryland; 
patented October 21, 1851; re-issued April 13,1852. 


Claim.—*‘Having thus fully described my mvention, what I claim therein as new is, 
placing the rotary boiler for washing clothes immediately over the fire, and so combining 
with it a reservoir or top boiler, as that said retary boiler shall form the lower half of the 
flue, whilst the said reservoir or boiler shall form the upper half of said flue, and from 
which the revolving boiler may be supplied with water, and thus greatly economize heat, 
substantially in the manner herein described and represented. 

“I also claim, in combination with the rotary boiler and shielded stationary pipe, the top 
reservoir or boiler for receiving the excess of steam from the boiler, and heating the water 
therein; and this I claim, whether said reservoir is divided by pastitions or not; the whole 
being arranged in the manner and for the purpose-herein described.” 


3. For an Improvement in Self-Detaching Brakes; John Lahaye, Reading, Pennsylva- 
nia; patented April 10, 1847; re-issued April 13, 1852. 


Claim.—*What I claim as my invention, in combinatton with the method of forcing 
the brakes against the wheels, by connecting the brakes, or the mechanism which works 
them with the bumpers or draw-bars, substantially as specified, is, the method, substan- 
tially as specified, of releasing the brakes, notwithstanding the continuance of the forces 
by which they were applied, by the reversing action of the wheels on the brakes, to effect 
a disengagement of the pressing force, as described. 

“As one of the devices for applying the principle of my invention, I also claim connect- 
ing, by means of a detachable catch or hook, substantially as specified, the bumper or 
draw-bar, with the lever, or its equivalent, which forces and holds the brake against the 
wheels, substantially as specified, so that, notwithstanding the continuance of the back- 
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ward pressure on the said bumper or draw-bar, the connexion can be readily broken, to 
relieve the brake, and thus leave the wheel free to run, as specified. 

“And I also claim making that part of the brake which acts directly on the wheel, sepa- 
rate from, but so connected with, as to slide freely on the part which receives the action 
of the mechanism for forcing the brake against the wheel, substantially as described, by 
means of which, om reversing the motion of the wheel, the one part of the brake in contact 
therewith is made to slide, to give the required motion for eflecting the disengagement, as 
above specified.” 


Destens ron Apri, 1852. 
1. For a Design for Cooking Stoves; Anthony J. Gallagher and John J. Baker, Phila- 
delphia, Pennsylvania, April 20; ante dated January 7, 1852. 
Claim is to the application of the above design to cooking stoves. 


2. For a Design for Cooking Stoves; John J. Savage, Assignor to Alexander Morrison 
and Thomas M. Tibbitts, Troy, New York, April 13. 
Claim is to the configuration of and ornamenting the plates and panels of cooking 
stoves, substantially the same as herein represented and set forth. 


3. For a Design for a Cooking Stove; Samuel H. Sailor, Assignor to Nerth, Harrison 
& Chase, Philadelphia, Pennsylvania, April 27. 
Claim is to the design and configuration of the conical rods, series of converging angu- 
lar rays, central figure, and leg, as herein described, forming an ornamental design for a 
cooking stove. 


4. For a Design for a Portable Furnace; James G. Abbott and Archilus Lawrence, Phi- 
ladelphia, Pennsylvania, April 27. 
Claim is to the combination and arrangement of the ornaments herein represented and 


specilied, making an ornamental design for a portable furnace. 


MECHANICS, PHYSICS, AND CHEMISTRY. 


Translated for the Journal of the Franklin Institute. 

Summary of a Series 0“ Meteorological Observations made on the Pyrenees, 
during the summers of 1848 and 1849; on the Mountains of Provence, 
during the summer of 1850; and on the French Alps, during the summer 
of 1851. By M. Rozer. 


The aqueous vapors whieh emanate continually from the surface of the 
earth, rise in the atmosphere, without being visible, at least generally, to 
a height proportional to the temperature of each place. As the tempera- 
ture falls in proportion as the height increases, these vapors finally come 
into a region where they are compelled to pass from the invisible to the 
visible condition. When the air 1s calm and the heavens serene, this re- 
gion is narked by a light haze, like a gauze, terminated above by a hori- 
zontal surface. ‘The observer sees this terminal surface perfectly when 
he stands at the same elevation with it, or a little above or below it. 
When he is at a certain height above it, he sees it forming around the 
horizon a narrow band constituting an immense ring, of which he oecu- 
pies the centre. 

It is on the level of this terminal surface of the ocean of vapors that 
the cumulus clouds generally originate. Limited by it below, they rise 
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above it to variable heights in mammillary masses, and terminate above 
in irregular curved surfaces. When these clouds do not touch each other, 
the interstices which separate them are seen at the level of their bases, 
occupied by a light fog which connects them together. 

The height of the terminal surface of the ocean of vapors varies with 
the temperature; being at its minimum about sunrise, it attains its maxi- 
mum about 2 o’clock afternoon, then sinks again until the next morning. 
‘The summits covered with snow determining around them a region colder 
than the zone of the atmosphere which is at their level, the portion of the 
terminal surface of the vapors which passes above them bends towards 
them, as the clouds on this surface come and attach themselves to the 
mountain. At the level of this surface I have always found the tempera- 
ture above 0°. (32° Fahr.) In the Pyrenees, the maximum of altitude 
was 2200 metres, in the Alps I have known it to attain 3200 metres. 

In the valleys, peculiar circumstances, such as the presence of snow, 
winds from the north sweeping their flanks, shadows thrown by high 
crests, &c., determine cold regions, in which the vapors coming from the 
soil are forced to pass into the visible state far below the level at which 
this happens for the country in general. ‘Then there is seen to form in 
these regions a horizontal mist covering the valleys, and often afterwards 
strata of cumulus lower than the general mass, which at the same moment 
is higher than the summits of the mountains overlooking the flanks of the 
valleys. 

In the Alps, the height of the upper surface of the cumulus often ex- 
ceeds 4000 metres, (4376 yards,) of which I have been able to assure 
myself by referring it to the summit of Pelvou, which rises to 4100 metres 
(4485:4 yards) above the level of the sea. It is above this surface, and 
often at more than 2000 metres (2188 yards) above it, according to my 
estimation, that the region of the cirrus begins. ‘These clouds, which the 
observation of halos and the aerostatic ascent of MM. Barral and Bixio 
(Journ. Frank. Inst., Vol. xx1. 3d series, p. 34) have shewn to be com- 
posed of very small crystals of ice, must, from the aspect of their lower 
surfaees, which are arranged like that of the cumulus on an immense 
spherical vault, occupy a region terminated below by a horizontal surface. 

In calm weather, these two strata of clouds of different nature exist 
together without mingling. All the clouds of each stratum are in the 
same electric state; they are seen to approach, even to touch each other, 
without giving rise to the slightest electrical discharge. But the strata 
themselves are generally in opposite electrical states; for when, in bad 
weather, the clouds of each meet each other, the approach and contact 
are marked by greater or smaller electrical discharges. 

It is from the mingling of the clouds of these two strata that storms, 
rain, and snow result. ‘Then the cirrus is seen to descend, and the cu- 
mulus to rise, stretching itself out into columns, and the contact is imme- 
diately announced by the formation of a nimbus, in the vicinity and in 
the midst of which the electric discharges are seen when they take place. 
Often in summer, in autumn, and almost always in winter, the nimbus 
forms without the least appearance of electric discharges. This proves 
that the electricity which is developed during storms is one of their results 
and not the cause. 
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I have seen in the high mountains, heavy bodies of cumulus, hiding 
the sun from the country below them, exist above for several days to- 
gether without giving rise to the slightest storm, nor to the least rain. I 
have made the same remark as te the strata of cirrus, with this difference, 
that this kind of clouds, which have but dittle thickness and rarely touch 
each other, allow a part of the sun’s rays to pass. 

When the cirrus and cumulus exist simultaneously, without touching 
each other, neither storm nor rain is produced; it is only at the points 
where the junction takes place that these phenomena shew themselves. 
This is the precise reason why it does not always rain at the same time 
at all points covered by a stratum of cumulus, 

This year, in the Alps, I have frequently had occasion to establish the 
fact that it always snows in the region in which the meeting of the cirrus 
and cumulus takes place. The.elevation of this snowy region varies 
with the temperature of the air, or, what amounts to the same thing, with 
the height of the stratum of cumulus. I have established this fact by ob- 
servation on high points, whose elevation I had geodetically determined, 
on which snow fell while it rained on the plains and in the valleys below. 
Having at the same time observed the thermometer, I found that this 
summer, in the High Alps, whilst it rained in the valleys, at a height of 
800 metres, (875°2 yards,) the thermometer being at— 

+5°Cent., it snowed down to 900 metres, 984-60 yards. 
‘ “c ‘ ‘ 
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Having been three times so situated that I could easily pass from the 
region of snow to that of rain, I found that the rain in large drops came 
from flakes of snow, while the rain in small drops, which is generally 
colder than the other, comes from small grains of snow. In the snowy 
nimbus clouds, the thermometer stood at -+-2° (35°6° Fah.) in those giving 
flakes, and at +-1° or +1:5° (33°8° or 34-7° Fah.) in those having the 
snow in small grains. 

During three months I made a series of barometric observations, for 
the purpose of learning how the mercurial column varies at the approach of 
bad weather, during, and dfterit, which series led me to the following results: 

The mercury,begins to fall when cirrus and cumulus shew themselves 
in the atmosphere at the same time; the fall is greatest at the time of the 
formation of the nimbus. When the rain lasts only a few hours, the ba- 
rometer remains stationary, and immediately afterwards rises sensibly, at 
the same time that the nimbus rises, passing into cumulus, When the 
rain has lasted several days together, I have seen the barometer fall and 
rise several times, without being able to connect its movements with those 
which were then going on in the clouds. 

When in high regions the cirrus approach the cumulus, bringing with 
them a very low temperature, the thermometer falls suddenly several de- 
grees, and the cold which results is very sensible, although in the place 
where the meeting takes place, I have never seen the thermometer de- 
scend below 0° (32° Fah.) This is the explanation of the sudden cold 
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which storms and raim bring with them. All my observations taken to- 
gether, go to prove that all the aqueous meteors of the atmosphere have 


for causes, solely, variations of temperature, and that the development of 


electricity which often accompanies them, is simply a result of the ap- 
proach and meeting of clouds of different kinds. 

A great number of hypotheses have been formed to explain the forma- 
tion of rain and storms. Hutton said, ‘‘The rain results from the mixture 
of two masses of air saturated with moisture, but of unequal tempera- 
tures.”’ I have, while on a mountain, caused a mass of vapor, obtained 
by throwing snow on burning charcoal, to pass through a cumulus whose 
temperature was below 5°, (41-9° Fah.,) and no precipitation resulted. 
The artificial vapor soon disappeared by mixing itself with the other, 
whose temperature it did not sensibly increase. On railroads during fogs, 
I have often had opportunities of seeing that the steam coming from the 
chimney of the locomotive disappeared in the midst of the fog without 
giving rise to the slightest rain. 

It is not possible, moreover, to account for the formation of the rain, 
and the principal phenomena which accompany it, by the rising of the 
clouds into a region where Jow temperature would precipitate the vapor; 
in the high regions of the atmosphere the vapor is in a frozen condition; 
when the temperature of the region in which the cumulus are situated 
lowers, they immediately descend, without any precipitation, to a point 
at which the temperature of the air is high enough to allow them to exist 
tranquilly, This fact may be established by a single day’s observations 
on high mountains. During four years of observations on high moun- 
tains, I have never seen true rain form except by the mingling of cirrus 
with cumulus, that is, of frozen with vesicular vapor. 


Hollow Bricks.* 


“There is nothing new under the sun,”’ was the observation of Solo- 
mon. If you remember, it was stated that it was intended by the Bey to 
send over specimens of hollow bricks, at the present time in constant re- 
quisition in Tunis, for the Great Exhibition; but the interest of such a 
contribution was at the last moment accidentally overlooked. 

In the Museum of the Bath Scientific Institution, specimens of hollow 
bricks used by the Romans, and dug up within a short distance of the 
spot where they are now deposited, may be seen by any party interested. 
They are double the size of those used by Messrs. Bazely & Co., and are 
cemented together by genuine Roman cement. And, no doubt, a machine 
like our modern ones for making them was also used by the Romans. It 
would be interesting to test the strength of these bricks, and of the cement 
that unites them, as compared with the modern manufacture. In Bengal, 
the floors of Bungalows are usually constructed with earthenware pots, 
commonly called ‘‘Kedgeree pots,” turned over, with their orifices on 
the ground. Charcoal is filled between the interstices, and a coat of brick 
concrete is laid on the top, thus forming a perfectly dry floor. What a 
comfort would floors of hollow brick prove to the kitchens or cellars in 
some of our damp localities! H. W. 

* From the London Builder, No. 469. 
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Extracts from the Engineer’s Report to the Trustees of the Philadelphia Gas 
Works, in their 17th Annual Report, January, 1852. 


The manufacturing department exhibits a moderate increase in the 
quantity of gas produced, and has fully maintained its usual character for 
purity and illuminating value. The gas made in the year is two hundred 
millions, eight hundred and forty-two thousand cubic feet, which added 
to the previous productioh, make the whole quantity yielded by the 
Works, eleven hundred and ninety-eight millions, seven hundred and one 
thousand cubic feet. ‘The consumption of the different Districts is as 
follows: 

To the District of Spring Garden, 7,039,800 cubic feet; to Southwark, 
5,279,000 cubic feet; to Moyamensing, 1,254,700 cubic feet; and to the 
City proper, 181,638,825 cubic feet; leaving as the amount used in the 
Works and lost by leakage, 5,629,675 cubic feet, or rather more than 24 
per cent. of the quantity made. ‘This item has been somewhat increased 
this year by several incidents of unusual character. On two occasions 
mains in the street were broken by the caving of cellar vaults extending 
under the street, and the gas escaped in large quantity for several hours, 
before notice of the accident reached the Works. Another main was 
similarly fractured by the sinking of a culvert, and a considerable number 
of service pipes of the largest size was broken at the extensive fires in 
Chesnut street, at Sixth and Seventh streets, and continued to waste gas 
for several days before they could be reached through the burning ruins. 

* . * * * 

The varieties of coal used in any considerable quantity are those ob- 
tained from Pittsburg, Pa., Richmond, Va., English Newcastle, English 
Cannel, and a new article from New Brunswick, in British North America, 
which is used as a substitute for rosin when the coals are not rich enough 
in bitumen. 

2. * . * * 

In accordance with the desire of the Committee on Police, the distri- 
bution has been so conducted as to place a pipe for the supply of public 
lamps in nearly every street, lane, and alley east of Schuylkill Third 
street; the few that remain unsupplied will be completed early in the 
spring, and a large proportion of those situated west of that line, will be 
similarly furnished in the course of this year. 

The length of pipes thus laid is 42,141 lineal feet, chiefly of two, three, 
and four inch calibre, with a few six inch and eight inch, making with 
those previously laid, an aggregate length of 542,408 feet, or 102} miles. 

The increase of services, meters, and bumers within the City, is greater 
than in any previous year, nearly compensating for the withdrawal of the 
entire number in the District of Spring Garden, so that the number of 
lights supplied is but 1600 less than those in use a year ago, including 
those in that populous district. 

The new meters and service pipes added are 1211, the whole number 
in use being 10,449. 

The applications registered are 2529, removals and discontinuances 
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1339; the increase being 1190, with 21,616 additional lights, besides 124 
new lamps in the streets. 

The entire number of City customers on the books on the 31st of 
December, was 10,406, using 136,620 lights; the public lamps are 1588 
in the streets, 50 in market houses, and 62 in public squares. ‘The Dis- 
tricts of Southwark and Moyamensing report 4943 private and 178 public 
lights, making a total of 143,441 supplied by these Works. 

The effect in economizing labor and materials is made very evident, 
by comparing the lime accounts of the last three years. ‘Thus in 1849, 
135,000,000 feet of gas required for purification 129,048 bushels of shel! 
lime; in 1850, when the first series of enlarged purifiers was used, 
182,000,000 feet were purified with 111,668 bushels, and in the past 
year, with two such enlarged series in operation, 200,000,000 feet have 
been purified with only 64,545 bushels. Should there be no very great 
increase of make of gas this year, it is probable that by the addition of 
the last and largest series, the quantity of lime may be reduced below 
50,000 bushels. 

Some experiments have also been made during the year, with a view 


to ascertain the value of several schemes for the manufacture and use of 


gas, that have recently claimed a share of public attention, both in this 
country and in Europe. 

Among them are the so-called hydro-carbon gas, made from steam in 
combination with various hydro-carbonaceous materials, patented here 
and in England, by Mr. White; the gas from asphaltum or other highly 
bituminous substances recommended by Dr. Gessner; and the pure hydro- 
gen light with platinum wick, put in operation by M. Gillard, in Paris. 
‘These schemes do not bear upon their face the evidence of absurdity or 
impracticability, such as attaches to the famous project of electric light at 


almost no cost, so much agitated a year or two back; but the results of 


our experiments are not such as to lead to the belief that any advantage 
would be derived, at present, by adopting them upon an extensive scale. 
The proper course with respect to them will be to keep them in view, 
by following up experimentally all their modifications and improvements, 
of which some that are of practical importance have already been sug- 
gested, so as to be prepared to substitute them for the present methods, 
as soon as such course may be rendered advantageous, either by the per- 
fection of the new plans, or some commercial revolution affecting the 
value of the materials or products of the different processes of manufacture. 

The only other experimental operations of the year of which mention 
need be made, were those connected with the ignition of the large body 
of Virginia coals already adverted to. 

This ignition, which was undoubtedly of spontaneous origin, being for 
some time confined to the central and inaccessible parts of the mass, com- 
menced early in the autumn, and spread very much through the interior of 
the heap before it became evident at the surface, by any other symptom 
thap the peculiar benzoic odor that invariably accompanies this species of 
decomposition. As soon as the existence and locality of the ignition was 
discovered, attempts were made to check it, by the effusion of carbonic 
acid gas generated by the combustion of coke in an air-tight furnace, sup- 
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plied with air by means of a fan-blower. Large volumes of the gas were 
thrown upon the heap, and were also forced into the interior, through 
trunks and pipes of large calibre, the effect of which was to extinguish 
in a few moments every appearance of conflagration and active combus- 
tion, but it did not seem to influence materially the tendency to slow 
decomposition, by which great waste of the useful constituents of the 
coal is produced, and the fires rekindled on the withdrawal of the me- 
phitic gas. 

After repeated trials of this process, made through several weeks, it 
became evident that the entire destruction of the coals could be prevent- 
ed only by their removal and speedy use, for which purpose the carbonic 
acid had to be discontinued, and the coals flooded with water. 


Report on ANALysis oF Gas. 


Philadelphia, Janwary 6th, 1852. 
Joun C. Cresson, Esq., Encineer, &e. 

Sir:—We have the honor herewith to communicate the results of ob- 
servations recently made by us at your request, upon the comparative 
illuminating powers of Gas used in New York and Philadelphia respec 
tively. 

The following table shows the observations actually made: 


| ae } ae | i x | ‘Photometric Dis- 
| ; jPres’'re] == (@ [Meter] = [Cubic ft.) Mean | tance. 
Date. | Denomination. | at | Time./—|Read-| & per | cons’n || Tests.| 
Burner =| ing.| § | hour. [pr hour.) PTE 
a 5 . ‘ | 
| _ ° (Gas burner./Candle.| 
1852. | im. h. m. jm 5 ef |i in. + 
\Jan. 3. /MANHATTAN Gas. U4 — ; 20-0 No. 1| 10 
"19 44-0 | 240} 3-429 | 2 oe 
| Bz (13) 905 | 465) 3°577 \ 85020 3| sy 
Exe. I. Fish-tail Burner. | "87 } 5) 108-0 | 17-5) 8-500 if | 4, 66 
White | “ 
| | | “ I it 
| }] i 
| Mean “S975; 
| | 1} | | 
‘Jan. 3. MAnnatTean Gas. [02-025] 2-43 85 No. 1, 45°125 6 
Argand Burner. 49 | 6 40-0 | 315) 5-250 1} 2} 45 ; 
Exp. I. With conical de-) |} 3} 44875 |; « 
flector and swelled] , | 4) 44875 | 
glass chimney, } 55 | & 71-0 | 31-0) 5-107 &2080||White| 44625 a6 
| 75 in. high. | «@ |——___—_——} 
|\Mean| 449 ee 
oe | ponte 
Jan. 5, |Puttaperpaia Gas.| O-4 | 11-18 ba 259 | No. 1) 4675 6 
“30 \12) 8641 605) 5041-6 | 2} 47 . 
Exp. III, Fish-tail burner. 11°54 23°0 5°0375 || 3! 46°625 ‘ 
| 12°00 | 6] 53:2 | 30-2) 5°031-3) | 4) 45°9375 ‘ 
| | White) 46625 6 
| | Scania 
\Mean | 46-5875 ‘ 
| | i ——— 
| j | 
jJan. 6. | PHILADELPHIA Gas. 0-225} O11 18°5 No. 1| 43° 6 
| O16 | 5} 445 | 260) 5°200 } 2} 43°75 & 
jExp. [V. Argand Burner, 88 8-6 51600 | | 3) 42875 “ 
| as before. | *43 | 5) 33-6 | 256) 5-120 4| 4275 ‘ 
} White} 42:875 ‘ 
| Mean 43°05 
——— ’ 
| 
Jan. 6. |Prrape.pnta Gas. | 0275) 0°45 155 White |F. 47425 “ 
|Argand Burner. | O51 | 6 520 | 365 60830}; “ |A.47°5 ‘ 
jExe. V.| Normal illumi- | | | en 
| ination, | ||Mean | 47-5625 “ 
| | i 
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The observations in New York were made during day-time, but in a 
chamber utterly darkened; the tinting of whose walls and furniture was 
more favorable for experiment than was the case in Philadelphia. 

The pressure-gauge was filled with Croton water in New York, and 
Schuylkill water in Philadelphia. As the absolute quantities consumed 


were otherwise directly ascertained, the record of the circumstance is of 


no further interest than as showing that the gases burned were of equal 
elasticities, respectively. The meter used was a small one, each of whose 
divisions corresponded with the g!;th of a cubic foot; the ratio of these 
divisions to minutes of time, is of course equivalent to that of cubic feet 
per hour, as given in the Sth and 9th columns. ‘The readings of this in 
Philadelphia, were in fact made from minute to minute, at the beginning 
and end of each experiment, through the respective intervals. The group- 
ing used in the table for convenience gives a mean result, very slightly 
ditlering (in the third decimal place) in excess from the average of the 
individual intervals. 

The tests used were tissue papers of different colors as follows: Nos. 1 
and 2 were different shades of red, or properly pink, No. 2 being the 
lighter; No. 3 was a v8 rowed or citron; No. 4 a sea green. The other 
was a white laid paper, of uniform texture and thickness. 

The gas burners are indicated in the table. In New York, the pres- 
sure with the argand was all that could be obtained; the stop-cock being 
entirely open, and the burner doing its best. In Philadelphia, where a 
higher pressure was attainable, the stop-cock had to be more than one- 
third closed; and the burner was not giving its best flame. Therefore, the 
fifth experiment was made under circumstances differing as to pressure, 
but affording, as we consider, the properest practical comparison. 

The candle was one of Judd’s patent sperm. sixes. ‘There was no op- 
portunity for weighing the actual consumption of it in New York, and 
therefore it was not weighed in Philadelphia. ‘The results, then, are still 
affected by a possible want of uniformity in this respect. Otherwise all 
pains were taken to keep its flame at a maximum state of illumination, 
with a wick of constant length, and with the same side turned always to 
the photometer. 

This was of Ritchie’s arrangement, where two glass mirrors, oppo- 
sitely inclined at 45° to the horizon, reflect the Meht received at either 
end of the oblong chamber in which they lie, vertically upwards to a 
common orifice. We were reliably assured that the mirrors had been 
reversed, and no appreciable difference recognised between them. We 
did not, therefore, repeat the experiment by turning it end for end, but 
used it always in the same position, with the candle, as shown, at a con- 
stant distance from the apex of the mirrors; from which also the distance 
of the gas light was measured. 

The numerical deductions from the observations are exhibited in the 
following table: 
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Actual Dis- {Ratio ed 
tances. | 
mS: | |Number of}C onsump-|Illumina-|Ratio of | 
Can-| Gas Can-| Candles |tionofGas} tive | Illumi- |Kinds of Gas and Burner. 
dle. | Burner. | dle j equal to 1 per hour. | Power. | nation. 
| Gas light. 
én.): Ce 24 e. f. | 
10 | 3759375) 1: 14133 + 3502 = 4-036 | 0-98 |Exp.I. N. Y. Fish-tail. 
10 | 44-9 } 1: 20160 — 5208 = 3-871 | 0-89 * i. “  Argand. 
10 1465875 | 1 : 21-704 +*5-0375 = 4528 | 1 “ II. Phila. Fish-tail. 
10} 43-05 =|1 : 18533 + 5160 = 3-592 083 |“ 1V. “ Argand. 
10 | 47-5625 | 1 22622 -+- 6-083 = 3-719 oes i“ V. “ do. No.2. 
| 


These ratios of illuminative power may be combined in various ways 
for a conclusive result, according to whichever burner and state of pres- 
sure may be considered as the fairest practical imdex. If the fish-tail 
burner and the greatest density be so regarded, as we are inclined to do, 
then the Philadelphia gas is at least 7 per cent. more illuminative, with 
equal quantities m equal times, than the Manhattan. 

The following statements show the other results, thus: 

Philad’as Manhattan,N. Y. 
Fish-tail burner, é 1: : 0-93 
Argand, equal pressure, 083 : 0:89 


0-83 +: 08277 :: 1 : -9972 


or New York Manhattan gas } per eent. worse than Philadelphia. 
Again, 
Philad’a.. Manhattan, N.Y. 
Fish-tail burner, ‘ 1: : 0-93 
Argand burner, best flame, 0°86 : 0°89 


ig : 0°9625 


i. e. New York Manhattan gas 3} per cent. worse than Philadelphia. 
Finally, 
Philad’a. Manhattan, N.Y. 
Fish-tail burner, : 1- : 0-93 
Argandy average, : 0-845 : 0-89 


1: : O-9795 


i. e. New York Manhattan gas 2 per cent. worse than Philadelphia. 

The diversity of these results serves to show, what was otherwise to 
have been expected, that any and every illuminating gas, according to its 
chemical constitution and the pressure under which it is stored and de- 
livered, requires a burner of a particular form and size to develope its 
fullest effictency; in other words, that every gas wants its own burner. 

In the present instance, the fish-tail burner used seems to leave very 
little to be desired for the Philadelphia gas; and the numerical results 
would undoubtedly have been different, had the New York gas been tried 
with its best adapted burner: but this would have required a series of 
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observations and trials which we were not authorized in making; and, be- 
sides, the fish-tail and the argand seem to us to embrace the two limiting 
modes of burning between which the maximum effect must be found. — 
In this aspect the last result, which covers to all probable variations of 
management or mismanagement in the ordinary use of gas, appears to us 
worthy of undoubted acceptation. 
J. H. ALExanper, 
Joun F. Frazer. 


Report ON THE ANALYTICAL INVESTIGATION DOF THE ILLUMINATING GASES 
or New York AND PHILADELPHIA. 


The New York gas was taken from the office of Messrs. Spies, Christ 
& Co., corner of Broad and Beaver streets, in glass tubes drawn out to 
fine points, in which it was sealed by the blow-pipe flame, after a suffi- 
cient amount of the gas had passed through to insure the total expulsion 
of atmospheric air. The Philadelphia gas was taken at the Laboratory in 
College Avenue, Tenth street, between Market and Chesnut streets. ‘The 
results prove them both to have been free of atmospheric air. 

The course of analysis pursued was that of Prof. Bunsen, a description 
of which will be found in the Journal of the Franklin Institute for 1849. 
The results are given in volumes as the determinations were made, the 
reductions being in every case to the usual standards of England and the 
United States, viz: to 32° Fahr. and 30” Barom. The thermometer was 
an accurate one of German manufacture. The barometer was a French 
aneroid, which had been previously compared with an ordinary mercurial 
barometer, and which would indicate the -01 inch. 

The following are the results of the analysis of 100 volumes of the two 
gases: 


New York Gas. Philadelphia Gas. 

Olefiant Gas CH, , 8:32 6°38 
Marsh Gas CH’, . - 3292 54°84 
Hydrogen my , 24-04 26°27 
Carbonic Oxide CO, ; . 11-60 4:42 
Carbonic Acid CO?, ‘ 2:10 0:97 
Oxygen O, ; - 19 0-04 
Nitrogen Mages ; 20°83 708 

100-00 100-00 


James C. Boots, 
Prof. App. Chem. Univ. Pa. 
Witt L. Faser, 
Philad., Dec. 30, 1851. Pract Chem. & Metallurgist. 


Ana.ysis oF ILtuminatinG Gas, FURNISHED FOR ConsuMPTION IN New 
York AND IN PHILADELPHIA, AND CoMPARISON OF ITS PROBABLE CueE- 
MICAL CoNnsTITUTION IN THE TWO CITIES RESPECTIVELY. 


The sample of New York gas was collected at the New York Hotel in 
the forenoon of 2d January, 1852, by J. H. Alexander, and understood 
to be furnished there by the Manhattan Gas Company; the sample of 
Philadelphia gas is believed to have been gathered in the forenoon of 1st 
January, 1852, by Professor Booth, from a burner in his Laboratory. 


‘ 
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Direct measurements, corrected for a uniform barometer-stand of 30 in. 
and constant temperature of 32° F., gave the following results: 
Manhattan Gas. Philadelphia Gas, 


Carbonic Acid CO’, 0-0222 0:0087 
Hydro-Carbons, CH?, 0-0928 0:0996 
Olefiant Gas C?H*, 0°0344 0-0204 
i a Hydrogen CH?, \ 0-7089 ph 
Nitrogen N, 01231 0-1461 

0-9814 1:0024 


Assuming a constitution in accordance with the formule given above, 
these results may be reduced for comparison as follows: 


Manhattan. Philadelphia. 
Volume. Weight. Volume. Weight. 
CO?, 0-0227 = 0:0777 0:0087 = 0:0306 
CH, 0-0945 = 01044 0-0993 = 0-1129 
C*H?, 0:0350 = 0:0774 0:0204 = 0-0464 
CH’, 0°3204 = 04035 0:3220 = 04172 
H, 0-4020 = 0:0623 0:4039 = 0°0645 
N, 0:1254 = 02747 0:1457 = 0°3284 

1: 1: 1: 1: 
Corresponding spec. grav., 0°444 0:432 


The quantities inscribed as hydro-carbons were among the volumes 
absorbed by chlorine water in the dark; and no doubt appear slightly in 
excess from the vapor of naphtha accompanying the potassium used as 
one of the re-agents. ‘The sample on hand was not sufficient to allow a 
repetition of the experiment by which this source of error mee have 
been eliminated; but as both samples were purposely treated alike, it is 
fair to consider its influence as proportionate in the two cases, and as 
therefore not affecting the comparison here. 

The smallness of the sample of Manhattan gas also gave no opportu- 
nity for separating the proportions of light carburetted hydrogen and pure 
hydrogen in that instance, as was done in the case of the Philadelphia gas. 
In the comparison, therefore, they are distinguished in the same ratio for 
the former as was found experimenially for the latter. 

And the same obstacle prevented the experimental determination of 
specific gravities. The values given for this term above, are therefore only 
theoretical, and have been presented merely in illustration; though they 
may be presumed not to deviate materially from the fact. 

Finally, if abstraction be made of the nitrogen and the carbonic acid, 
the former of which certainly and the latter probably contribute nothing 
to the illuminating power in combustion, the economical efficiency of the 
two samples may be compared in the ratio of their aggregated combusti- 


ble elements, as under: 
Carbon. Hydrogen. 


Manhattan gas, 0°45845 = 1: 0-18915 = 1: 
Philadelphia gas, 0°44944 = 0-98 0°19156 = 1-01 
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This last comparison shows the Manhattan gas to be richer in carbon 
by 2 per cent. and poorer in hydrogen by 1 per cent., under equal 
weights, than the Philadelphia gas; and implies besides, that under low 
pressures at the burner, the Manhattan gas should have the adv antage in 
illuminating power, while under high pressures this advantage w ould be 
exhibited by the Philadelphia gas; and, finally, that within this range 
there is a point of pressure at which the illuminating power of the two 
gases, with the same burner, would be found exactly the same. 

Davin Stewart, 
J. H. ALEXANDER. 
Baltimore, February 16th, 1852. 


Nore.—A later analysis of the Philadelphia gas, made by Dr. Cuartes 
M. Werueritu in the month of F ebruary, gives the following result: 


Olefiant gas and ) 


S-¢ x 
Hydro-carbon vapors, f * : ; 8-936 
Oxygen, . ; . . . 0136 
Hy drogen, ‘ ‘ 44°168 
Light Carburetted Hy drogen, ‘ > . 41-620 
Carbonic Oxide, . : ‘ ‘ 5081 
Carbonic Acid, : ‘ ‘ . 0-000 
Nitrogen, . ‘ . ; : 0-059 


100-000 


Potash Salts in Soot from Blast Iron Furnaces.* 


At the Glasgow Philosophical Society, on Wednesday, Dr. Penny com- 
municated his ‘discovery of the presence of a considerable quantity of pot- 
ash salts in the soot from blast iron furnaces. ‘Fhe soot experimented 
upon was obtained from the Coltness Iron Works, where it collects in the 
flues that lead the heated gases, and other products of combustion, from 
the top of the furnaces to the air heaters and steam boilers. Dr. Penny 
gave the particulars of a careful analysis of the-soot, and’ exhibited speci- 
mens of the potash salt, which had been extracted in large quantities by 
Dr. Quinlan, of Hurlet. The salt has been pronounced by competent 
judges to be a good marketable article, consisting’ chiefly of carbonate 
and sulphate of potash, with a small admixture of soda salts. According 
to the results of experiments described by Dr. Penny, it appears that the 
soot will yield about 50 per cent. of this marketable salt, containing 43 
per cent. of pure potash. It has been found that the amount of potash in 
soot procured from other iron works is subject to variation, arising, no 
doubt, from the use of different coals in the blast furnace. From the well 
known value: of potash salts, there is every reason to expect that this dis- 
covery will prove of considerable importance to those who are interested 
in these commercial products, and also to ironmasters, who will be ena- 
bled to turn to-account a substance which has not hitherto been applied 
to any practical use. 

*From the London Mining Journal, No. 847 
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For the Journal of the Franklin Institute. 
Performance of the U.S. Screw Steamship “San Jacinto,” from Norfolk, 
Va., to Cadiz, Spain, during the month of March, 1852. By Chief En- 
gineer, B. F, Isuerwoop, U.S. Navy. 


The readers of the Journal are already aequainted with the dimensions 
of the San Jacinto, and with the unusual proportions of her screw pro- 
peller, as well as with its results during the few trials which have been 
made, and whieh were made under very unfavorable circumstances. An 
account, therefore, of her further performance will be acceptable. 

On the 3d of March, 1852, at 6 A. M., the San Jacinto left Norfolk, 
Va., for the Mediterranean, using steam when the wind was ahead, (about 
half the time,) up to Mareh 8th, midnight, when the forward bell crank 
of the starboard engine broke in the neck of the spade handle. The time 
under steam up to this period was 60 hours; the screw performing under 
the unfavorable circumstances of head winds and sea, assisted, but in a 
very small degree, by the sails. The results tabulated from the steam log 
are as follows: 


¥ o Soaie | i898 i8 te ts 
| jeslssis 2 |2 |84le 
22/2 $/\s 3 Ss ~2ai\c 
| j2z/ 8/2 | |S [2 [eels 
) | |eehesle.! |e (2 [22/8 
. gISTVIS > = ° “som | Me 
| iol 1 — | Exle 
| # | RRB SIEE > is ifr, =" mat 
}2,é gel, 4 = g & lea z Wind, Sea, and Sail. 
ee ee ed el ee ee 
Peis | eels eles] Sle ls slecie 
(=|). Se Belgt) 0 SFist eiss 
11 | 2 |2gleeiez) 3 |Seleeld gise 
[2/2 |ZE/S 8135) 5 |B secs les 
|A | 4 Sune s[e Heim s|o cima 
3, | 18 |25-2 117) 244) 5.) 4 7-50 2146 28-34] Head wind; no sail set. 
4, 18 |25-4 | 12-0) 244 1 | ge | 7-00/2266/33-64 Heavy head wind; no sail set. 
| 4 j25-4 | 12-0 245) « « | 7-75|2266/26-53}Light head wind; fore and aft sail 
| | set. 
15, | 8 [24-5 | 11-5) 2331 * | 8:00|2039/21-38 Strong wind and heavy sea for- 
| | ward the beam; fore and aft sail 
| set, and close reefed foretopsail. 
6, | 4 |25°0 | 12-0! 243) « “ | 7-50)1874 27-76) Head wind; no sail set. 
| 4 9 {25-0 | 11°7| 23-4) “ “ | 6°75|2091/35-00/Strong wind and heavy sea ahead. 
8, 8 124-5 | 11-8) 23-6! « “ | 9°50'2389! 6°63/Strong wind and heavy sea abeam; 
| ship rolling heavily; single reef- 
| ed fore and main topsail set. 
| — —— | | 
Means, |25-06 11-8 2 5 4 | 7-58/2177|27-17/Strong head wind and sea; small 
shal amount of sail braced on the 
wind, used for three-tenths of 
Dv Pees the time. 


The slips in the above table are calculated for the mean (425 feet) 
pitch of the screw; and it will be at once observed how greatly a small 
amount of sail, and that on the wind, diminished the slip, showing how 
much the head winds retarded the speed; for the diminution of slip was 
more owing to the shifting of the wind from ahead around to a point 
where the sharply braced sail would draw, than to the effect of that sail. 
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Another point that will attract attention is, the manner in which the 
steam was used. The boilers are braced to sustain a working pressure of 
30 pounds per square inch, and the cut-off or expansion valve is Sickel’s, 
momentarily adjustable. ‘The most economical manner, therefore, of using 
the fuel, would have been to carry say 20 pounds of steam in boiler per 
square inch above atmosphere, cutting off at one-fourth the stroke from 
the commencement, with the throttle wide open. Instead of that, the 
steam was used of a pressure of 11-8 pounds only, cutting off at half 
stroke, being also wire-drawn at the cylinder by a throttle ,°,ths open. 
‘There was likewise a wretched vacuum of only 24 inches of mercury, 
instead of 27 inches. 

From indicator diagrams taken during the trial trip, it appears that 
closing the throttle to ,4;ths, caused a difference of 55 pounds between 
the boiler pressure and cylinder initial pressure, the engmes then making 
31 double strokes of piston per minute. Applying the same deduction now, 
with the throttle ,°,ths open, and the double strokes 25-06 per minute, 
the total initial cylinder pressure would be (11-8 — 5-5-+ 14°7) 21 pounds, 
and the mean total pressure throughout the stroke, including effect of 
steam in nozzles and clearance, would be 18 pounds: allowing the mean 
back pressure in the cylinders to be 2 pounds greater than in the con- 
densers, the mean effective pressure throughout the stroke would be 13°3 
pounds per square inch. ‘The horses power developed by the engine 
would therefore be 


3067-96 x 13°3 x 208-83 x 2 
33000 

If, however, by better management, the steam were properly used as 
above suggested, the result would be as follows: Suppose the boiler 
pressure to be 20 pounds per square inch, and the initial cylinder pres- 
sure 18°3 pounds, cut off at one-fourth stroke from commencement, the 
mean total pressure throughout the stroke, allowing for effect of steam in 
nozzles and clearance, would then be 20 pounds; and with a condenser 
vacuum of 27 inches, and a cylinder back pressure greater than this by 2 
pounds, as before, the mean effective pressure throughout the stroke 
would be 16-8 pounds per square inch of piston; and as the double 
strokes of piston with the same load, are in the proportion of the square 
roots of the pressures on it, they would become (,/13°3 : ./16°8 : 25°06) 
28-167; and the speed of the vessel being proportional to the double 
strokes of piston, would then become 8-52, instead of 7-58 knots. 

The comparative quantities of fuel consumed in the two cases would 
be as follows: In the one case, cutting off at half stroke, there would be 
used per stroke, including amount in nozzles and clearance, 189°5 cubic 
feet of steam of the total pressure of 21 pounds, and making 25°06 double 
strokes per minute. In the second case, there would be used per stroke, 
including same amount in nozzles and clearance, 101-2 cubic feet of 
steam of the total pressure of 33 pounds, and making 28°167 double 
strokes of piston. Allowing the advantage of using steam under a higher 
temperature (growing from the facts that a less proportional amount of 
water is evaporated to produce it, and that the fuels required are in pro- 
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pertion to the water evaporated only,) to be balanced by the greater loss 
in radiation, we have for the comparison, 

21 x 189°5 x 26°060= 10370577, or 1°120, 

33 x 101°2 x 28:167= 94065°40, or 1-000, 
and the consumption of fuel, which in the first case is 2177 pounds of 

2177 

1: ——- | 1944 lbs. per 
hour, or 20°8 tons per 24 hours, giving a speed at deep draft of 8} knots 
against a strong wind and sea. 

“Owing, however, to their complexity, and the faulty manner in which 
the engines were designed, it is not at all probable that they could with- 
stand the pressure contemplated, and for which the boilers were intended 
and could be used. The engines were intended for 36 double strokes of 
piston per minute, to drive a screw of 37 feet mean pitch; but the Chief 
Engineer of the San Jacinto, (who designed the engines, ) apparently con- 
vinced of their faulty and weak character, limited the double strokes of 
piston to 25, carrying low steam, and following far with it. The result 
is, a far inferior performance to what might have been obtained from the 
present screw, with strong and efficient engines of the present size. 

It will, nevertheless, be satisfactory to compare the actual performance 
of the San Jacinto with the performance of the Saranac, (a sister vessel 
of the same size and built fronf the same lines,) under nearly the same 
circumstances. The following is all that is found recorded in the logs of 
her performance in heavy weather: 


coal per hour, would in the second case become ( 


1843!Strong wind abeam; 
chopping sea; sail| 


Jan. 29, “ 


} 


4/11-40| 13-5) 26 1 0-4 |7-500 
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ey | pray! gua Vreacel 
Jan. 29 to Feb. 1, 1851, e 11-39) 12-8] 263 7, 0-4 |7-410'2626|Moderate head wind: 
| ah | | rolling sea; no sail. 
Feb. 14 and 15, “ sh 2-07} 9-0) 26 3 0:5 \7-400)2 [2611 | Moderate head wind; 
> 
| | | rolling sea; no sail. 


set. 

11°43! 8-0) 26 i's 0-5 |5°725 2187/Strong wind ahead;) 

| heavy head sea; no 
sail. 


| 
lad 
| 
Feb. 12 and 13, ‘ [36 


June 6 and 7, 1850,| 9 0-4 |5°390/1800'Strong wind ahead; 
| | heavy head sea; no 


sail. 


a 


It is necessary to remark here, that the knots of the Saranac are 60823 
feet each, as commonly taken in the British and American Navies; while 
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the San Jacinto’s log line was expressly graduated to 6140 feet, or a geo- 
graphical mile. 


General Performance of the Saranac. 


From all the steam logs of this vessel at the Navy Department, it ap- 
pears that the Saranac has steamed 978 hours, of which 256 hours were 
under sail and steam, or about one-fourth the time. Weather generally 
fine, with ordinary swell and winds. 

Mean initial pressure of steam in cylinder (by indicator) above 

atmosphere per square inch, : , ° 93 pounds. 
Cutting off at, from commencement of the stroke, (-0444+-) 4 feet. 
Double strokes of piston per minute, 12} 


Consumption of Cumberland bituminous coal per hour, 2466 pounds. 
Mean effective pressure on piston per square inch (by indicator), 16 “ 
Horses power developed by the engines, ‘ . 604-6 
Speed of the vessel per hour im knots ef 60823 feet, . - 8144, 

“ a “ 6140 : 8-068. 


Comparison of the Performance of the San Jacinto with that of the Saranac. 


In this comparison, the results are taken to be in the proportion of the 
cubes of the speed, for the powers employed. 


Powers. Speeds. Results or Speeds cubed. 
San Jacinte, 514-8 horses,or 10000 7-580 knots ef 6140 ft. 435-5195, or 1-0000, 
Saranac, 6046 biz4 8068 “ “ « — 515°1673, or 1-2058, 
1-2058 . i . ’ 
and O77 1-027, showing the application of the power in the Saranac 


to be 2:7 per cent. better than in the San Jacinto. There must, however, 
be applied to this, a mental correction for the influence of the following 
facts: That the San Jacinto’s performance was for very deep draft, and in 
heavy weather; while the Saranac’s performance was for mean draft, (that 
is, with half coal out and other weights full,) and in fine weather. These 
corrections would make the performance of the San Jacinto considerably 
superior to that of the Saranac—a result which might have been expected 
in sea-going vessels, from a well proportioned screw of 14} feet diameter, 
making only 25 revolutions per minute, against a common paddle wheel 
274 feet diameter. 
The consumption of fuel was as follows: 

San Jacinto, . ° . 2177 pounds of coal per hour, or 1-0000 

Saranac, . ° ° . 2466 * o “ or 11328 
or nearly in the proportion (1-0000 to 1:1744) of the powers. The boil- 
ers, coal, and manner of using the steam, being very similar, this corres- 
pondence between power and fuel might have been expected. 


Performance of the San Jacinto ender Sail alone. 


From March 8th, midnight, to March 15th, 8 A. M., the ship was on 
her course under sail alone, dragging the screw, which being uncoupled, 
revolved by the reaction of the water. The force and direction of the 
wind is not given, nor the sail carried; but the mean speed for the whole 
of the seven days was 7 knots per hour. 


Performance of the San Jacinto, with Crippled Machinery. 


The air pump of the starboard engine having meanwhile been discon- 
nected, and the exhaust pipe turned up through the hatch of the engine 


Gas Works in Great Britain. 


room, so as to work that engine non-condensing, the engines were again 
started on the 15th March. The results tabulated from the steam log are 
as follows: 


Revolutions of screw and double 


Wind, Sea, and Sail. 


square inch above atmosphere. 
Speed of vessel per hour in knots} 


of 6140 feet. 


Slip of the screw in per cents of] 


Virginia bituminous coal con- 
its speed. 


sumed per hour. 


Vacuum in port condenser in 


Steam pressure in boiler per 
inches of mercury. 


strokes of piston per minute. 


Number of hours. 


cut off at. 


| Portion of stroke of piston,steam 


| Throttle open. 


25°45| Light breeze ahead; no sail. 

44-75 Strong head wind; no sail. | 

65°33/Strong gale ahead; no sail. 4 

3/44-52|Strong gale ahead; storm, mizzen, 
and foretopmast staysail set. 

6-00(3106/34-23/Strong wind ahead; no sail. 

| 6-30/2866'31-05| Strong wind ahead; no sail. 


22 
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i382 AD AD | Date—March, 1852. 
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greatly retarding the speed. After it was cleared, the speed of the vessel 
increased from 2°75 to 5 knots, under nearly equal circumstances of 
weather. 

On the 25th, at 11 A. M., the San Jacinto went into Cadiz for repairs, 
which would not require more than 10 or 12 working days to perform. 
Coal is cheap at this port, being delivered alongside the ship at $4:25 

er ton. 

. For a further appreciation of the performance of the screw of the San 
Jacinto in heavy head seas and winds, it may be compared with that of 
the Glasgow, one of the fastest and largest ocean merchant screw steam- 
ships. On the passage of this vessel from Glasgow to New York, she made 
from the 11th to the 19th February, 1852, both inclusive, against a heavy 
head sea and strong wind, no sail set, 6-157 geographical miles per hour. 
(Vide WVautical Standard, March 27, 1852.) Under the same circum- 
stances, the San Jacinto’s speed is seen to have been 7:58 geographical 
miles per hour. 


Statistics of Gas Works in Great Britatn.* 


In the United Kingdom, says a contemporary, 855 cities and towns are 
supplied with gas. ‘Twenty gas-works belong to municipal corporations, 
or commissioners, and thirty-three to private individuals, 151 companies 
possess Parliamentary powers, while 682 carry on their business without 
such powers.(?) The capital invested is 12,300,000/., and the quantity 
of gas annually manufactured exceeds twelve thousand millions of cubic 


feet. 
*From the London Builder, No. 468. 
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For the Journal of the Franklin Institute. 
Performance at Sea of the U. S. Steamship Fulton. By Chief Engineer B. 
F’. Isuerwoop, U. S. Navy.* 
The following account of the steaming of the Fulton from St. Mary’s, 
Florida, to Havanna, during the 3} days she was making the passage, 
will show the performance of the vessel at sea under the ordinary circum- 


stances of wind and swell. The mean draft of water was slightly less than 
the draft with half coal out and all other weights full. 


Average steam pressure in boiler per square inch above atmosphere, 28 pounds. 
g l per sq I | 


Initial * cylinder “ “ 26-3 
Average vacuum in condenser, of mercury, - ‘ 27 inches. 
Steam cut off at, from commencement of stroke of piston, 3 feet. 


Mean effective steam pressure per square inch of piston, calculated 

for 2 pounds greater back pressure than in the condenser, and 

including expansive effect of steam in nozzles, clearance, &c., 25 pounds. 
Bulk of steam comprised between cut-off valve and piston at one 


end of cylinder, ° . . ° ‘ 3-094 cubic feet. 
Double strokes of piston per minute, . ‘ « 193. 
Horses power developed by the engine, . : ‘ 599-5. 
Soft anthracite consumed per hour, : ‘ 2200 pounds. 
Speed of the vessel per hour in knots of 6140 feet, ° 10}. 


Evaronation By Tae Borers. 


The space displacement of the piston per stroke of 10 feet 4 inches, is 
140-9 cubic feet, and for 3 feet of that stroke is 40°644 cubic feet, to 
which add the space comprised between cut-off valve and piston, 3-094 
cubic feet, making a total of 43-738 cubic feet of steam of the total pres- 
sure of 41 pounds per square inch, used per stroke; which per hour would 
become (43°738 x 19} x 2x 60) 10234°69 cubic feet: to this must be 
added the loss by blowing off, so as to maintain the density of the water 
in the boilers at ,*;. 

The temperature of steam of the above pressure is 270°6° F., taking 
the temperature of the hot well at 100° F., and the total heat of steam at 
1202° F., (neglecting small corrections, which would be out of place 
applied to data taken from the ship’s log,) the proportion of caloric ex- 
pended on the water evaporated would be (1202°—100°) 1102°; and on 
the water blown out (270°6°—100°) 170°6°, which is 13-4 per cent. of 
the sum (1102°+-170-6°=1272°6) of the two, leaving 86°6 per cent. as 
the amount utilized. Increasing the evaporation in this proportion, we 


‘ 0234-69 x 100 » : -_ 
obtain (* hte )11818-35 cubic feet of steam per hour. The 
relative volumes of this steam and the water from which it is generated 


84504:80\ 
oo” 7 ) 1 4d 99 
cubic feet. Taking the weight of a cubic foot of sea water at 64:3 pounds, 
there would be evaporated per hour by 2200 pounds of soft anthracite, 
(177-99 x 64-3) 11444-757 pounds of sea water, or 5°202 pounds of water 
per pound of coal. 


are 664 and 1, which give for the water evaporated ( 


* See ante, pp. 195 and 122. 
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The circumference of the centre of effort of the paddle wheels is 72°26 
feet; consequently, 
72-26 X 194 x 60 == 84544-20 feet = speed centre effort paddles per hour. 
10; x 6140 = 66005-°00 feet — speed of vessel per hour. 


13539-20 feet = slip centre effort paddles per hour, or 21.93 per cent: 


Invicatror Diacrams. 
The indicator diagrams are added to show the action of the valves and 
the mene r of using steam. The cut-off is Sickels’, and momentarily ad- 
justable. Under ordinary steaming at sea, the blowers are only used occa- 
sionally, when cleaning fires, pumping up, &c. 
The indicator diagrams were taken in New York Bay, with the vessel 
deep laden, ready for a cruise. 

No. 1. Initial Steam pressure in cylinder per square inch of piston above 
atmosphere, 35 pounds; cut off at three-fourths stroke of piston. Mean 
eilective pre ssure throughout stroke of piston, 414 pounds. Double strokes 

of piston, 23 per minu te. 
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No. 2. Initial steam pressure in cylinder per square inch of piston above 
atmosphere, 29 pounds; cut off at full three-eighths stroke of piston. Mean 
effective pressure throughout stroke of piston, 30} pounds. Double strokes 
of piston, 20 per minute. 
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No. 3. Initial steam pressure in cylinder per square inch of piston above 
atmosphere, 254 pounds; cut off at ,°,ths stroke of piston. Mean effective 
pressure throughout stroke of piston, 304 pounds. Double strokes of 
piston, 20 per minute. 
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It will be observed, that the double strokes of piston were nearly in 
the proportion of the square roots of the effective pressure on it. 

The square root of 41} is 6-442; of 30} it is 5-523; or the two are in 
the proportion of 1:166 to 1-000. 

The double strokes of piston, 23 and 20, are in the proportion of 1°150 
to 1-000. 


For the Journal of the Franklin Institute. 
U. S. Screw Sleam Tug “John Hancock.” By Chief Engineer B. F. 
Isnerwoop, U. S. Navy. (With a Plate.) 


The John Hancock was constructed in 1850, to answer the double pur- 
pose of a steam tug and water tank for the U. S. Navy Yard at Charles- 
town, Mass., where she has since been stationed, with the exception of a 
short cruise to the Gulf of Mexico, during the jillibuster excitement of the 
Lopez expedition. On that occasion she was brig rigged, and carried a 
battery. The results hereinafter given are the mean of her performance 
at sea, without sail, under ordinary circumstances of weather. 

The hull was built at the Charlestown Navy Yard. The machinery was 
constructed at the Washington Navy Yard, by Mr. Ellis, from the designs 
of Mr. Charles W. Copeland. 


Hvut.—Length between perpendiculars, 113 feet. 
Beam, extreme, ; . - : : 22 
Depth of hold, . ° . . . ° 9. « 
Burthen, ‘ - 208 tons. 
Draft of water with half coal in, and all other - ¢ forw ard, hy og 

weights full, aft a ji 104 « 


Immersed amidship section at the mean draft of 84 square feet, 154 square feet. 

Square feet of immersed amidship section per cubic foot of space 
displacement of piston, multiplied by number of double 
strokes of piston per minute, 

Square feet of immersed amidship section per cubic foot of space 

displacement of piston, : . : 


0-036. 


2-017. 
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Enernes.—T wo escillating non-condensing engines. 
Diameter of cylinders, ‘ ‘ ‘ 1 foot 8 inches. 
Stroke of piston, P . ° } «9g 
Space displacement of both pistons per stroke, . 7636 cubic feet. 
Mean effective steam pressure per square inch of piston, - 25 pounds. 
Double strokes of piston per minute, . D4 
Actual horses power developed by the engines ° 


The mean effective pressure is caleeleael for an initial cylinder pres- 
sure of 1-7 pounds less than the boiler pressure, and for a back pressure 
of 2 pounds greater than the atmosphere, cutting off at three-fourths the 
stroke from the commencement, and allowing for the effect produced by by 
0-332 cubic feet of space comprised between the steam valve and piston. 

Total weight of engines, including propeller shaft cased in brass, 38,955 
pounds. 

Scpmercen Prorrecrer (Plate v1.).—One, of bronze, twist-bladed, but not a true screw, 
placed in the stern of the vessel, and connected directly to the engines. 

Diameter, . ‘ ‘ : 8 feet. 
Length ef pe riphe ry in direc tion ode axis, , , 3 4 
Pitch at periphery, . ‘ ‘ ‘ ° 18-040 feet. 
Pitch at hub, . . : e - 6310 “ 
Diameter of hub, . ° ° 1250 « 
Mean pitch in function of tot: il he Ticoid: al surface ° 15°265 “ 
Mean pitch of the surface comprised between a diamete rof 4 fe et 

and the periphery, which may be considered as the effective 

propelling surface, and from which the slip is calculated, 
Angle of periphery from a line at right angles to axis, 
Angle at hub from a line at right angles to axis, 
Number of blades, ‘ ‘ ‘ , ° 
Total helicoidal area of b lades, , ‘ 44: 135 ) square feet 
Total projected area of blades on a pl ane att right angles toaxis, 30-333 “ 
Effective helicoidal area (between diameter of 4 feet and pe riphe ry), 32-356 
Effective projected area, st se 24-488 
Proportion of the total helicoidal area of the propeller to immersed 

amidship section of hull, . ° P 1:000 to 3-489. 
Proportion of the total projecte -d area of the propelle: r to im- 

mersed amidship section of hull, ° P e 1-000 to 5:077. 
Weight. of the propeller, ‘ ‘ 2830 pounds. 
Cost of the propeller, ° ; ° ° ‘ 25 cents per Ib. 

The following table will show the angles, corresponding pitches, Xc., 
of the helicoidal surface of the propeller at various points from hub to 
periphery. The calculations are made by supposing that surface to be 
divided into a number (7) of parallel bands or strips, called elements, 
which appear as concentric circles when the propeller is viewed as a disk. 
The angles and pitches are those normal to the centre lines of the elements. 
The pitches are calculated as the heights of a series of right angled trian- 
gles, of which the bases are the circumferences normal to the radii of the 
several elements, and the angles given made with the circumferences by 
the hypotheneuses. Were one convolution of the thread used, the whole 
pitch would be employed, but as less than a convolution is used, only < 
Fraction of the pitch i is ‘used, and this fraction varies for the different ele- 
ments according to the length of the propeller at those elements in the 
direction of the axis. The total lengths of the elements are the hypothe- 
neuses of a series of right angled triangles, whose bases are the circum- 
ferences, and whose heights are the pitches normal to those elements. 

34° 
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The length of element used is the total length multiplied by the corres- 
ponding fraction of the ae 
ae S 2 = ee Mie ee lee YS ee oT a 
Ei “ 27 = |S < si 2 ft 
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_ Helicoidal area of propeller, ° 


Boiier (Plate y1.).—One iron boiler, with single return ascending flues. 


Length of boiler, . é ° ‘ “ ‘ 22 feet. 
Breadth, > ° ‘ ‘ ‘ - ‘ 6 “ S3inches. 
Height, a és ‘ ; ; 7 § « 
Contents of ciseumacsthing parallelopipedom, . ‘ 1019-84 cubic feet. 
Area of heating surface, ‘ ‘ ; ; ‘ 755 square 
Area of grate surface, . ° ‘ ‘ 28 
Capacity of steam room in boiler, ‘ : : i 200 cubic 
“ as boiler, steam pipes, &e., 7 - 205 
Cross area of the two lower rows of flues, . A 7; 4-636 square “ 
“ upper rew of flues, . * ; ‘ 4276 * 
“ smoke chimney, j ‘ : 4909 « 
Height of smoke chimney above grate, . 37 feet 9 inches. 
Mean pressure of steam above atmosphere per sq: inch in boiler, 31 pounds. 
= a ” cy linder, 28°3 “ 
Cutting off at, from commencement of stroke, ({ths stroke,) 15} inches. 
Space comprised between cut-off valve & piston, _ cylinders,) 0°664 cubic feet. 
Double strokes of piston per minute, . 554. 
Consumption of bituminous (Cumberland) coal per hour, with 
natural draft, . ° ‘ ‘ a 598 pounds. 
Weight of sea water in boiler, < : 22,700 “ 
“ boiler and smoke chimney, ‘ F . 26.667 « 
“6 boiler grate bars, é ‘ " 2260 
Prorontions.—Proportion of heating to grate surfacey - 26-964 to 1-000. 
Proportion of grate surface to cross area of the two lower rows 
of flues, 6-040 “ ; 
= a “ upper row “ 6°548 “ > 
. “ ng of smoke chimney, 5°704 é 4 
as heating surface to cross area of the two lower rows 3 
of flues, 162-856 “ 
‘“ “ “ upper row « 176°567 ™ 


~ " of smoke chimney, 153-800 


Er 


Description of the U. S. Steam Tug John Hancock. 


Square feet of heating surface per cubic foot of space displace- 


ment of piston, 13-356. 
- - “ of space displace- 
ment of piston, per double stroke of piston per minute, 0-241. 


Square feet of grate surface per cubic foot of space displacement 
of piston, 3°667. 
“ “ “ “ 
per double stroke of piston per minute, 0-066. 
Cubic feet of steam room to cubic foot of steam used per stroke, 25-309. 
Consumption of bituminous coal with natural draft per square 
foot of grate surface per heur, P * i 21°360 pounds. 
Sea water evaporated from temperature of 212° F. by one pound 


of bituminous coal per hour, ‘ ‘ ° 7651 6“ 
Sea water evaporated from temperature of 100° F. by one pound 

of bituminous coal per hour, A . ‘ 6938 « 
Sea water evaporated from temperature of 212° F. by one square 

foot of heating surface per hour, ‘ ‘ 6-061 6 


Total cost of boiler and smoke pipe, (26,667 pounds,) $2428°13, or 9°1 cents per Ib. 

The evaporation is calculated for an initial cylinder pressure of 1:7 
pounds less than the boiler pressure; the feed water was by means of a 
heater furnished to the boiler at a temperature of 212° F.; the point of 
cutting off was at three-fourths the stroke from the commencement. ‘Three- 
fourths the space displacement (7:636 cubic feet) of both pistons is 5°727 
cubic feet, to which add the spaces comprised between the cut-off valve 
: and piston, 0°664 cubic feet, at one end of each cylinder, and there re- 
be sults (5°727--0°664) 6-391 cubic feet of steam of 43 pounds per square 
inch total pressure used per stroke; the number of double strokes per 

minute being 55), there would be used per hour (6-391 x 554 x 2 x 60) 
42564-06 cubic feet. ‘The relative volumes of steam of 43 pounds per 
square inch pressure, and the water from which it is generated, is as 635 
to 1. The water evaporated would then be (42564-06—635) 67-03 cubic 
feet, which, taking the cubic foot of sea water at 64:3 pounds, would be 
4310°029 pounds. ‘To this must be added the loss by blowing off at ,*;. 
Taking the total heat of steam at 1202° F., and the temperature of the feed 
water at 212° F., there would be supplied to the feed water by the fuel 
990° F. of heat. The temperature of the steam is 273° F.; the difference 
between the temperature of the feed water and the water blown out is 
(273° — 212°) 61° F., and as equal quantities of the water pumped into 
the boiler are evaporated and blown out, the proportion of the heat ex- 
pended in evaporating will be 990°, and in blowing out 61° F. The total 
heat furnished by the fuel will be then (990°+-61°) 10519, and of this, 
61°, or 5°8 per cent., is lost, leaving (100: — 5:8) 94-2 per cent. utilized, 
and if 94-2 per cent. evaporates 4310-029 pounds, 100 per cent. will eva- 
porate 4575:4 pounds. ‘The amount of fuel consumed per hour was 598 
pounds; consequently one pound of fuel evaporated (4575-4—598) 7-651 
pounds of sea water from a temperature of 212° F. 

To obtain the evaporation from a temperature of 100° F., in order to 
compare it with the results from the boilers of condensing engines, where 
the feed water is supplied of that temperature, it is necessary to consider 
that the latent heat of steam is 990°, which increased by 212°, (the tem- 
perature of the feed water for which the evaporation has been obtained, ) 
amounts to 1202°; also, the same latent heat (990°) increased by 100°, 
(the temperature of the feed water for which the evaporation is to be 
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obtained,) amounts to 1090°. Hence the proportion in the first case be- 
tween the latent and the sum of the latent and sensible heats is as 

990 : 1202, or as 1-0000 : 1-2142, 
and in the second case it is as 

990 : 1090, or as 1-0000 : 1-1010, 
and as the proportion of 1:2142 to 1-0000 gave 7-651 pounds, the pro- 
portion of 1-1010 to 1-0000 will give 6-938 pounds. 

The ashes, clinker, and refuse of the coal from the furnaces amounted 

to 12°83 per cent. of the total weight of the coal put into the furnaces. 


Perrormance.—Of the entire time of steaming, during one-half there 
was a light fair wind, and the remaining half a light breeze ahead. Ordi- 
nary sea, and no sail set. Speed of the “vessel, 6-411 knots of 60824 feet 
per hour. Steam pressure in boiler above atmosphere per square inch, 31 
pounds, cutting off at three-fourths the stroke trom the commencement. 
Consumption of best Cumberland (bituminous) coal, 598 pounds per hour. 
Revolutions of the propeller, and double strokes of engines, 554 per 
minute. n 
Sup oF THE Prorriier.—Taking the pitch of the propeller at 16-739 
feet, the slip would be as follows: 


16°739 554x60=—55740-870 feet=mepeed of propeller per. hour. 
6-411 6082+ =38995-976 “ = vessel 


16744:394 “ ==slip of propeller . or 30°04 per cent. 

Comparison of the ‘‘John Hancock” with the U. S. Paddle Wheel Steamer 
“ Spiljire.”” 

Being in possession of the log of the Spiffire, (a small war steamer, with 

a condensing engine, and having about the same resistance of hull as the 

John Hancock ,) giving her mean performance at sea, a comparison of the 

relative efficiency of the two modes of propulsion can be made under the 

circumstances in which they were intended to be employed, viz: at sea, 
and loaded and trimmed as war steamers. 


John Hancock. Spitfire. 
( Length between perpendiculars, ‘ , ° 113 feet. oo 
. | Length on deck, ‘ 2 P ‘ ° . P18 feet. 
= | Extreme beam on deck ° ‘ . , ‘ 22“ 224 * 
= } Depth of hold, . ° ° ° . . . hes a 
™ | Mean draft of water, i Si « 7“ 
( Area of immersed amidship sec tion at mean draft, 154 square feet. 154 sq. feet 
Horses power developed by the engines, . . 79-250 89-936 
Speed af vessel in knots of 60824 fect per hour, 6-411 6-390 


Slip of propelling instrument, .« : . ° 30-04 per cent. 13°34 pr. ct. 


Considering the cubes of the speeds as the measures of the resistances, 
we have a resistance of (6°411°) 263°498 overcome by a power of 79°250, 
in the case of the John Hancock, and a resistance of (6°39°) 260-917, 
overcome by a power of 89-936 in the case of the Spitfire; and 

263-498 260°917 


= 5 onpepecmemencenn, sents De ° 
wa 35g 3325 and ~a pas = 2-901; 
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consequently the application of the power was better in the John Hancock 
than in the Spitfire in the proportion of 3°325 to 2-901, or as 1-0000 to 
08725, supposing the two vessels to offer equal resistance to the power. 

It will be observed that there was a great inequality in the slips of the 
propelling instruments of the two vessels, that of the John Hancock being 
30°04 per cent., while that of the Spitfire was 13-34 per cent., a differ- 
ence of 16°70 per cent. The loss by oblique action with the paddle 
wheel of the Spitfire was 18°50 per cent., making the sum of the losses 
by the paddle wheel (13°34-+-18°50) 31: 84 per cent. 

The powers (79°250 and 89-936 horses) exerted in the two vessels were 
the gross powers developed by the engine. A more accurate idea of the 
relative efficiency of the propelling instruments will be obtained by re- 
ducing these powers to the portions applied to the propelling instruments. 
The consideration of the friction of the load can be omitted, as it would 
be proportional to the load. 

Beginning with the Spitfire, it may be taken that the power required 
to overcome the friction of the engine alone is 1 pound per square inch 
of piston, and the power required to work the air pump is 0°7 pound per 
square inch of steam piston. ‘The mean effective pressure per square inch 
of piston was 18 pounds. The per centage of power, therefore, lost in 
—— >) 9-444 per cent., and 
9-444 per cent. of 89-936 is 8-494, leaving 81-442 horses. 

The engines of the John Hancock being non-condensing, their gross 


working engine and air pump would be ( 


power will only have to be reduced by the 1 pound per square inch of 


piston required to work them. Their mean effective pressure per square 
inch of piston being 25 pounds, 1 pound would be 4 per cent., and 79°24 
diminished 4 per cent. is 76°08 horses. 

The comparison of powers with effects or resistances overcome by 
powers applied to propelling instruments will be as— 

263-498 sh 
=508° = 34634, and 31-449 == 3°2037; 
consequently the propeller of the John Hancock was more efficient, eeono- 
mically, than the paddle wheel of the Spitfire, in the proportion of 3°4634 
to 3°2037, or as 1-000 to 0-925. 

As the data used in these latter calculations, both of power and resist- 
ance, are only general practical averages, and not critically accurate for 
the particular cases, the results cannot be depended on within a few per 
cents; consequently we are only entitled to conclude that the two pro- 
pelling instruments were equally efficacious. 


Cost anp Wercnt or Macutnery.—The neat cost of propeller, engines, 
and boiler was $7562-35, in which is included 10,000 pounds of brass 
castings. Cost of patterns, additional, $487-47. The total weight of pro- 
peller, engines, and boiler, exclusive of w ater, is 70,712 pounds. The 
engine frames were of w rought i iron, with finished columns. 
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On the Electro- Magnetic Motor of Fessel. By M. Piucxer.* 


It is known that Mr. Page, a physicist in North America, has recently 
endeavored to produce a motive power by an extended application of the 
force which attracts a mass of iron within an electro-magnetic helix. 
Th. Hankel, of Leipzic, has made the same attempt, and has establish- 
ed an important practical law, namely, that this force is as the square of the 
power of the current. M. Fessel has on his part constructed a model of a 
machine at my request, the value of which I am not for the moment able 
to appreciate in case it were made on a large scale, but which as a piece 
of physical apparatus explains and clears up the application of the force 
in question. 

The model of Fessel is formed of two helices placed end to end in a 
horizontal position. ‘They serve to conduct the current always in the 
same direction, but in sucha way that it traverses alternately each of the two 
helices, and consequently only one atatime. In the interior of the helices 
is a bar of iron, which is alternately attracted from the one into the other 
by constantly maintaining the same polarity, and which thus executes a 
motion backwards and forwards. ‘To the two extremities of the bar are 
fixed two slender horizontal shanks of brass, which rest upon two pullies 
attached to the two extremities of the apparatus, and which thus support 
the whole weight of iron. One of these shanks sets a wheel in motion. 
A commutator is moved by an eccentric by means of a directing-rod, 
which is placed so as to be able to make the machine move backwards 
and forwards as in steam-vessels. In one of the machines the commuta- 
tor has been fixed immediately to the axis. 

‘Two couples of Grove’s cells are sufficient to communicate to this ap- 
paratus a great rapidity. With six couples, the rapidity became such 
that it threatened to break the apparatus; and fearing this, I stopped the 
passage of the current. 

I have just received from him the news that he has nearly completed 
the construction of a new apparatus, in which he has replaced the pulleys 
by oscillating shanks of metal rod, similar to the oscillating cylinders of 
the steam engines.—Bibliothéque Universelle de Genéve, December, 1851. 


For the Jeurnal of the Franklin Institute. 


Explosion of the Steamboat “ Pocahontas.” By A. C. Jones, Engineer. 


To the Committee on Publications. 

On February 18, 1852, the steamboat Pocahontas, in backing out from 

a wood yard on the Arkansas river, collapsed both flues of the middle 
beilee, scalding eighteen persons, of whom eight died within a few hours 
after. The three boilers are two years old, 28h feet long, 38 inches in 
diameter, with 14-inch flues. By inspection, I found that half of each 
flue is torn from the after head; one flue is flattened vertically, and the 
other one horizontally; the end sheet of one is much laminated, and has 
been burned in turning the flanch on it. The iron is scant one-quarter 
inch thick;—this is entirely too light, particularly if they carried the steam 

* From the Lond., Edinb., and Dublin Philosoph. Magazine, February 1852. 
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to the extreme of the pressure gauge, (200 Ibs.) ‘The time elapsed has 
obliterated the marks of the water “line—the flues appear as if they had 
been partially overheated. ‘The position of the gauge cocks in the out- 
side boilers show that these were worked on the scant water system. ‘The 
middle boiler has no gauge cocks in it, and yet the inspector’s certificate, 
dated New Orleans, January 24, 1852, pronounces them in good order! 
The shell is uninjured, and no other damage was done to the boat. 


For the Journal of the Franklin Institute. 
Notes on the Steamship ‘State of Georgia.” By J. V. Merrick, Esq. 
( With a Plate.) 


This steamer, before noticed in this Journal, has recently been com- 
pleted, and will leave this port as pioneer of the line to Savannah, Geo., 
on the 12th of May. Her engineer’s trial trip was made on the 27th and 
28th April, 1852, and an account of her performance, with the principal 
dimensions, &c., will doubtless be interesting to many readers. 


Hvett constructed by Vaughan & Lynn, Kensington. 
Length on deck, . ° ° ° 210 feet. 
“ between perpendiculars, . 200 « 
Breadth, . ‘ ° ° ‘ 33 
«“ over guards, (extreme,) . 56 “ 10 inches. 
Depth of hold, . ‘ ° 21 « 
Depth of lower hold, ° ° ° is « 


Riccep with three masts; three square sails on foremast; fore and aft sails on main and 
mizzen mast. 


Drart, loaded, estimated at 12 ft. 6 in., to 12 ft. 9 in., which is about 6 inches more thay 
a 
was intended, owing to the unusual size and weight of timbering. 


Macuixerry constructed by Merrick & Son, Southwark. 
Space occupied in lower hold, by machinery and full complement of coal (155 tons,) 
is 54 feet 9 inches long, and whole width of ship as follows:— 
Engine space, 134 feet w ide, with bunks on each side, 30 feet 9 in. 
Fire room, . 8 “ 3 
Boilers, ° 14. « 
Passage forward of boile rs, ‘ i «9 « 


ote - 54 “ 9 “ 
Between decks, space 12 feet 3 inches wide, ond 46 feet long; centre of shaft, 80 feet 
forward of stern post. 


Enerne, single side lever, with condenser below cylinder; air pump on same end, and 
outside steam chests having balance valves. 
Cylinder, ; ° ‘ ° 72% in. diam. 8 ft. stroke. 
Nominal horse power, 4 220°6 
Air pump, ‘ 464 in. dia., 37 in. stroke. 
Lead on steam valves (lift,) « ° ° - ‘4 inch. 
Lead on exhaust valves (lift, , ° 13-16 inch, 
Is fitted with H. Allen’s momentarily adjustable cut-off arrangement. 


Pappits Wuexrts, ordinary radial, with single floats. 
Diameter over floats, “ Pe ° 29 feet 4 inches. 
Width of “ a 4 8.8 
Depth of ” . i} +36 
Number of ‘s ° , 
Mean dip on trial, , ‘ ‘ 4¢ 444 
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Borxers (Plate vi1.); two return tubular, natural draft; dimensions of each: 


Length, . . 7 . 14 feet. 
Width, ° ° ° e 12 « 
Height, . . 10 “ 10 inches, 


240 den of 3 inches inside diameter; 9 feet 6 inches long. 
4 furnaces with brick bridge walls. 
Heating surface, (to 12 inches above tubes.) 


4 Furnaces and back connexions, . . 452 square feet. 
Tubes, . ° ‘ - 1774 
Front connexion, ‘ ‘ ° 76 “ 
Total in each, . « 2302 “ 
“ beth, 4604 “ 
Grate surface, “ “ ° 145 “ 
Cubical contents, (without drums,) “ e. + 2077 cubic feet. 
Water space, (to 12 inches above tubes,) “ ° 1374-4 
Steam space, including drums, - 1017 
Weight of each boiler, ? ° 38,600 pounds. 
“ water in each boiler, ° 43,980 
“ each boiler filled, 82,580 « 


or, 73} tons total for both. 
Smoke Srack.— 


Diameter, . - 45 feet 9 inches. 
Total height above bars, 60 feet, as follows: ‘ 
From bars to centre of tubes, 4 E 3 feet 9 inches. 
centre of tubes to top of drum, : ae = « * 
“ top of drum up, . : . ies 
60 “ce 0 “ 
Proportions.— 
Heating surface to cubic foot of cylinder, . 20°40 to 1-00 
” grate surface, . ° » 31°75 “ 1-00 
. ” pounds fuel per hour, . 2°39 “ 1-00 
« « nominal horse power, ° » 20:93 “ 1-00 
Grate surface to area over bridge, . . ly 0127 
« * area in tubes, . e ° l- “ 0-163 
os ” “e chimney, .« . ly © 0-180 
Steam space to cubic foot of cylinder, : . 45 “ 1:00 
Prerrormance.—Trial Trip made down the Delaware river and out to sea. 
Mean draft of water on trial, forward, ‘ f 10 feet 7 inches. 
“ “ aft, . . a i (il 
” = mean, . e 11 * 6} « 
Midship section immersed at that draft, . - 345°5 square feet. 


Time and distance made; downward trip.—April 27. 
Distance from Tide and other rem’ks. 


Time. starting point. 
Passed Navy Yard Shears, 9h. 15m. A.M. Miles. Ebb almost $ down. 
“ Fort Mifflin, 9 50 “ 8-25 “ 
(stopped 10 min.) 
“ Marcus Hook, 10 51 “ 20°25 a 
Stopped twice below 
Marcus Hook to re- 
pair disarrangement of Met flood at 1 P. M. 
valve gearing; inall 2 48 30 miles below city. 
“Delaware City, 2 51 P.M. 40-50 
“ Ledge Lightboat, 6 8 “ 77-00 Took ebb tide. 
“ Breakwater Lighthouse, 7 48 “ 103-50 


Total time, 10 34 


Running time, 7 36 103°50 
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Put about, 7 48 


Passed into Breakwater, 10 3 
Rounded past Lewes, Dela. 
out of Breakwater, i0 20 
(Stopped 9 minutes.) 
«“ Ledge Light-boat, 12 49 
Delaware City, 3 50 


Marcus Hook, 5 15 


“ Fort Mifflin, 6 

“« Navy Yard, 6 37 
Total time, 8 17 
Running time, 8 8 


speed = 13°66 miles per hour. 


or, in still water, speed per hour wa 


7 


Time and distance made, April 28. 
Passed Breakwater Lights, 6 h. 3m. A.M. onS.E.course. Moderate breeze from 


10 
6 
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Estimating the tide current 24 miles per hour, in favor 4} hours, and 
oppesed 33 hours, the actual distance run was 103-5—2-2= 101-3 miles, 


1°3 _ 13-33 statute miles. 


“ about 22 miles out. 8S. W., and light swell; 


26°50 


ning out and returning (22 miles,) at sea. 22—1°75=12°57, and 22—2.25 
={:77 miles perhour; difference owing to wind on return=2°8 miles per 
hour. On the upward trip, tide in favor 2h. 22 m., opposed 2 h. 42 m. 


Actual distance run, 103°5—0-7=102°8 miles in 8 h. 8 m., or 


at 7 30, wind veered 
to the westward and 
came out strong from 
N. N. W. 

Tide ebb; wind nearly 
ahead; continued till 
below Reedy Island, 
(3 30, P. M.); after 
which, wind abeam to 
the City. 

No tide till 4h. 15 m. 
when flood tide over- 
took the vessel. 


Tide moderate, owing 
to N. W. wind blow- 
ing all day. 


The ferce of the wind may be estimated by comparing the time run- 


7 


102°8 
813 


12-66 statute miles per hour. Assuming the retardation from the wind 
at 2 miles per hour only, for one half the running time, would give the 


The average pressure in boilers, pressure in cylinder, (from indicator 
cards,) number of revolutions, point of cutting off, &c., were as follows: 


“ l. 2. 3. 4. 5. =) 
Pressure | Mean : } 
Total | of steam | pressure mel Revols. ae P 
duration.| above | above | P ere pe saber 
atmos. | atmos. iston minute. ‘ Ng 
Hours. | Boilers. |Cylinder| P'**°™ ; 
\Downward trip,» +» + » 8-45 20°52 17°80 20°34 | 16°17 |3 ft. 2 in. 
Going to sea, &c. » » 4°27 21°50 16°75 19-95 | 14-80 3“ 1 « 
\Upward trip, .» +» » » 8-08 20°47 17°32 19-95 | 16-50 (3 “ Qh us 
} 
|Average in river, » . + | 1653 | 2050] 17.56] 2015 | 16-28 |3 « 2} « 
|Average in whole trip, . 21:20 | 20:70] 17-40] 2010/1605 |3 «2 « 


There were taken during the trip, about 30 indicator diagrams, (of 
which four examples are given,) from which the above results were care- 
fully averaged. The 3d column is the average pressure during admis- 
sion of steam, and of course covers the effect of “wire-drawing.” 

Vor. XXIII.—Taray Sznizs.—No. 6.—Junez, 1852, 
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No. 1.—Taken at 3 h. 8 m. P. M., April 28th, Delaware River; revo- 
lutions per minute, 17; steam pressure in boilers, 21 |bs., cutting off at 
2 ft. 10 in.; vacuum, 26 inches; throttle g-ths open; average effective 
21°34-+-21- 23 
pressure, = ———~———= 21-29 lbs. 

No. 2.—Taken at 4 h. 48 m. P. M., April 27th, Delaware Bay; revo- 
Jutions per minute, 18; steam pressure in boiler, 224 pounds, cutting 
off at 3 feet 4 inches; vacuum, 26 inches; throttle %-ths open; average 


22-65-+22°03 
effective pressure, = min ont = 22:34 pounds. 


o 


No. 3.—Taken at 8 h. 55m. A. M.,; April 28th, at sea; going in 
Capes, strong wind on port bow; rev olutions per minute, 14; steam pres- 
sure in boilers, 20§ pounds, cutting off at 3 feet; vacuum, 26 inches; throttle 
19°31-+-19-38 

2 

No. 4.—Taken at 5h. 30 m. P. M., April 27th, Delaware Bay; foretop- 
sail and top gallantsail set; moderate breeze abaft starboard beam; revo- 
lutions per minute, 16}; s steam pressure in boilers, 14} pounds, cutting 
off at 3 feet 2 inches; vacuum, 26 inches; throttle "a-ths open; average 


17-+ 16°75 
= 16:87 pounds. 


— 


-ths open; average effective pressure, == = 19°35 pounds. 


effective pressure, = 


PowER DEVELOPED AND UTILIZED.—Diameter of wheel at centre of pressure, at 4 feet 
414 dip, =27°68 ft. = circumference 86-96 feet. 
Downward trip; distance traversed by centre of 
pressure, ° « 86-96 16:17«K 60x 7°6 = 641193 
Actual] distance tr: averned by vessel, 1013 5280 = 534868 


Slip = 16°58 per cent. = 106325 


\pward trip; distance traversed by centre of pressure, 86-96 x 16°50 x 60 x 8:13 =700194 
Actual distance traversed by vessel, 102°8 x 5280 =542788 


Slip = (Head winds for one-half distance.) 157406 


22-48 per cent. 


Or, if the deduction for the effect of wind (before alluded to) be 
made, the slip in sttil water would be 16°44. 


Mean slip on both trips 44 = —_e- 16°51 per cent. 
66 
And mean speed “ ald 50 stat. miles per hour. 


Average power developed in the same time was 
4114 20.1 x 16° 28x 8x 2 


33000 — 
sq. in. on piston for working engine, and 5 per cent. on the remainder for 


4114 x 186 x ‘95 x 16°28 16 


friction of load, we find =——————— 33000 = 573-66 horse 


power transmitted through the shafts; which at 86-96 16-28 == 1415-7 
feet per minute (velocity of wheel) becomes a pressure tangential to the cir- 
cumference, of 13451 pounds. From oblique action of floats, (causing 
a loss of 17-5 per cent. at 4 feet 4} inches total dip,) this is equal 


=652-69 horse power; or allowing 1} Ibs. per 
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to a pressure available in propelling in a line parallel to the keel, of 
11097 pounds, which is the resistance of the vessel at a velocity of 


1415°7X"839_19.4 feet per second.* 


60 
Hence, coefficient of vessel = Tio 77280, at this speed and in 


still water. 

The proportion of total power utilized in propulsion is as 652-69: 
= : apt 652-69 : 397-47, or as 1-00: 0-609, or nearly 61 
per cent. 

Consumption or Fuet.—Good Buck Mountain, (anthracite. ) 

An accurate record of coal used, was kept during the trip. From the time 
of leaving the wharf to the time of returning to it, there were consumec| 
398 buckets, each weighing 103 Ibs. = 40994 lbs.; of this it is supposed 
that 1000 to 1500 Ibs. was used in banking fires at the Breakwater, from 
8 P. M. to 6 A. M., April 28, and in raising steam; that being a matter 
of uncertainty, however, may be neglected, and we find for the consump- 


tion 40994 _1990 Ibs. per hour; 21°3 hours being the whole time 


21°3 
during which the engine was working. 


Evaroratine Errect.— 


Average point of cutting off, e . 3 feet 2 inches of stroke. 
Clearance at each end of piston, ‘ : 1-25 
Space in each nozzle and steam chest, ‘ 2 

Total admission each single stroke, 3 “ 5-25 inches 


~*~ ~*~ 


Then volume of steam used per minute,=3°4375 <2 x 16°05 x 28°27 
= 3120 cu. ft.; average pressure, (see table,) 20°10 pounds, of which 
volume = 827, so that 

3120 


p72 cu. ft. x 62°5=235°75 Ibs water evap. per min. 
27 
29 
and i 32-03 Ibs. coal used 6 
60 
235°75 
35-03 =: 7-360 for fresh water. 


For about one-fifth of the time (at sea,) the water was maintained at!) 3, 


*A convenient formula embodying this calculation is, 
A P L. sin. 25 


~:0043 D3 R? (i—s)? 
When C = coefficient of vessel. 


A = area of cylinder in inches. 

P = pressure in cylinder effective for propulsion, after deducting for working 
engines and friction. 

I, = length of stroke in feet. 

D = diameter of wheels at centre of pressure in feet. 

R = revolutions per minute. 


8 per centage of slip. 


§ = angle of which the sine is the mean of the sines of all the angles contained 
within the limits of unity and the entering angle of the floats in the water. 
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which at a temperature of 110° feed water, and 260° in the boilers, 
causes a loss of 16-9 per cent. in the whole amount, during one-fifth the 
, 169 oe eae 
time, or for the whole time (1+, By os =) X7:360 = 7-660 Ibs. water 
<5 
to a pound of coal. 
No foaming was observed in the boilers during the trip. 


For the Journal of the Franklin Institute. 


Explosion of the Steamer Redstone. By Tuomas Bakewe tt, Esq. 


To the Committee on Publications. 


The steamer Redstone, on which the explosion occurred, was a new 
boat, built at Brownsville, Pa., with three boilers, 42 inches diameter, 
and two flues, each 15 inches diameter. She plied as a packet between 
this place and Madison, 100 miles below, and was owned by parties in 
that place. ‘The explosion happened 12 miles this side of Madison. 

I have annexed the answer to my letter of inquiry to Mr. Sopher, the 
Clerk of the boat. ‘The Captain may in a few weeks be able to visit this 
City, when I shall not fail to see hua. 

You will please observe that Mr. Sopher states that “the opinion of 
Captain Pate was, that the water must have been too low.’’ This ‘‘opin- 
ion” arises not from any facts justifying it, but is a sample of the pre- 
vailing idea, that boilers cannot burst with plenty of water. 

There can be no question in this case, that the accumulation and re- 
tention of steam under the constant expectation of being able to “‘go 
ahead,”’ and then the prolonged delay of the engine hanging on the cen- 
tre, was the cause of the explosion. 

I enclose a newspaper account of the explosion of the Redstone, and 
also that of the Glencoe at St. Louis, giving the ¢est#mony of an assistant 
engineer, (say opinion of himself and friends,) as to the cause. This 
newspaper slip of the St. Louis explosion was shown to me as the strong- 
est case known, conflicting with my views of explosion, viz: that boilers 
burst simply from excess of steam, and that want of water contributes only 
so far as the metal may be heated and weakened thereby; that in no case 
of water on a heated part of a boiler, can steam be generated in quantity 
so suddenly as to explode the boiler, without previous indications by the 
safety valve, or any approach to it, although steam may be generated 
from that or other cause more freely than the safety valve will continue to 
discharge under its usual weight. 

The very disastrous explosion of the boilers of the Moselle at this place 
in 1836, was followed by the usual newspaper statements and verbal gos- 
sip, of want of water, boilers red hot, hydrogen gas, &c.; and persons 
were ready to testify to pieces of the boilers being red hot, as they flew 
through the air. 

The boilers, as arranged in the boat, side and side, about 34 inches 
apart, are connected near the fire end by a double concave cast iron 
washer, 7 inches diameter, with a hole in the middle, 2 inches diameter, 
to meet corresponding holes i in the boilers, for a water passage, the joints 
between each side of the washer and boiler being made with lead. ‘This 


25° 


Sa on 


a in engi > 


414 Mechanics, Physics, and Chemistry. 


kind of joint is over the fire, and apt to give trouble in ordinary circum- 
stances by the lead melting out. 

Now, a piece of each of the two boilers, still connected as above describ- 
ed, was found and examined by myselfand others, the lead joints of which 
were perfect. We also found the lead joints of the manhole and connect- 
ing cross pipes in their original perfect state. 

From the above facts, it is evident that the water must have been at 
least three inches above the middle of the boilers, which would cover (or 
nearly so) the flues. 

Cincinnati, April 22, 1852. 

Letter from Mr. Sopher. 

The Redstone left Madison at 12 o’clock, 3d of April, for Cincinnati. 
She took in tow at the time a loaded corn boat, containing about 2000 
bushels, for Carrollton, a distance of 12 miles, and made it in the usual 
time, say one hour and thirty minutes. After leaving the corn boat, we 
landed at the wharf, and remained fully ten minutes, taking on eight 
passengers. We then got under weigh, and after running 3} miles, land- 
ed at Scott’s Farm, on the Kentucky shore, where we took on the Rey. 
Perry A. Scott. 

At the time the wind was blowing hard ashore, and instead of backing 
out as usual, she only commenced backing down the shore, the wind pre- 
venting. The Captain then gave the order to stop backing, and go ahead 


on the “starboard wheel, that being the wheel next the shore. Inste ad of 


going ahead, the engine ‘caught on the centre,” and whilst the engineer 
was w orking the leve ers, two of the boilers exploded. 

[ am unable to say how much steam we had on at the time, but usually 
carried 140 pounds, and have had as high as 170 pounds, which was the 
most [ have ever known. Nor can I tell you any thing in regard to the 
waiter, as the first engineer of the watch was killed. The opinion of Capt. 
Pate was, that the water must have been low. 

/lurora, April 30, 1852. 

Extract from the Newspaper Account. 

‘The question naturally arises as to the cause of the explosion. It isa 
notorious fact, that she has been “‘shoved,” and in for a race, whenever 
she came across another steamer, making it a rule to pass her under 


weigh if possible. The following paragraph from the Madison Courier of 


Saturday tells its own tale: 

‘The steamer Redstone came in last night with some eighty passengers 
and a fair freight list. ‘The Redstone is one of the fast ones, as the crack 
steamer Buckeye found out yesterday, after laying out in the river to wait 
for her. ‘The Redstone took her on the wing—passed her under weigh 
easy. Captain Pate is very much elated—thinks of making a fast run from 
Louisville to Cincinnati.” 

From all the information we can gather, the boat was heavily charged 
with steam, in case another steamer came along, and the consequence 
was, the explosion of the boilers on the fourth revolution of the wheel. 


The Cause of the Explosion of the Steamer Glencoe. 


We made mention in yesterday’s issue of the fact, that Mr. John Ryan, 
one of the assistant engineers on the steamer Glencoe, had made some 


ee 
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dying declarations in relation to the explosion of the boilers of this ill- 
fated boat. Yesterday noon we met with two brothers of the deceased, 
who were present when these disclosures were made, and from them 
glean the following facts, in substance the same as said by Ryan on his 
death-bed. 

A short time previous to his death, Mr. Ryan called those into his room, 
among whom were his two brothers, residents of Alton, Mr. Samuel Ro- 
gers, a respectable brass founder on North Main street, and others, and 
told them that he desired to make a statement previous to his death, which 
he felt assured was near at hand. 

He then went on to state that, on the evening of the arrival of the 
Glencoe at this port, himself and George Buchanan, first engineer of the 
boat, were on watch. Some time before reaching port, he (Ryan) tried 
the water in the boilers, and found it very low, and called to B., and in- 
formed him of the fact, and received some evasive answer. He again tried 
the water, and again called to Buchanan, who told him to mind his busi- 
ness, that there was water enough in the boilers, and he would take her 
with it to St. Louis or to h-ll. 

Not satisfied, Ryan expostulated, and Buchanan told him in substance 
that it was his (Buchanan’s) watch, and that he (Ryan) had nothing to do 
with pumping up, and, moreover, that if he (Ryan) had his way, he would 
have the water from the boilers running out at the tops of the chimneys. 
Subsequently Buchanan remarked that the boat was making good time, 
and he would take her into St. Louis kiting. This was perhaps the last 
remark made, and when the boat-reached the wharf, and commenced 
trying to effect a landing, Buchanan turned on the gauge-cock, and let on 
the water. ‘The instant the cold water came in contact with the heated 
boilers, now nearly dry, the explosion took place. 

This statement was made, we understand, over three or four times, at 
the solicitation of the dying man’s friends, who thought, perhaps, his mind 
was wandering. He was told the weight and importance of his declara- 
tion, and was asked if he was not out of his right mind; to which he re- 
plied, that he was perfectly conscious of what he was saying and doing; 
that his declaration were facts, and that he designed making the same 
statement in the event of his recovery, and now that he felt conscious of 
his approaching end, he was the more anxious to unburthen his mind. In 
a short time after, Mr. Ryan breathed his last. 

We give the facts substantially as related to us, without exaggeration. 
Comment is unnecessary, the declarations speak for themselves. 

St. Louis Intelligencer, April 9. 


For the Journal of the Franklin Institute. 
Explosion of the Steamboat ‘‘Mary Kingsland.” By A. C. Jones, Eng’r. 
(With a Plate.) 


To the Committee on Publications. 


On February 29th, 1852, at 6 o’clock, A. M., about 30 miles below 
New Orleans, the tow boat Mary Kingsland exploded the starboard middle 
boiler. She had in tow, a ship, a barque, two brigs, and a schooner, and 
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was running steadily at the time of the explosion. Eight persons died 
from injuries received, and much damage was done to the boat and 
engine. 

‘The Mary Kingsland was originally a ship, which was burned to the 
water’s edge, and since being converted into a tow boat, has had three 
explosions on her,—one about a year since, after which four of the six 
boilers were replaced with others, the one marked a, (Plate viit.,) and 
the one now destroyed being the old ones; their after heads are half 
cast iron. ‘These two have a water space between the flue and shell of 
3} inches; the others have only a space of one and a half inches. 

The diagram gives the position of the iron fragments of the boiler and 
its appendages. As the force of the explosion was upwards and aft, of 
course much of the woodwork is destroyed. 6 is the foremast, ¢ is a 
large piece of the shell, flattened and partly doubled up; many frag- 
ments of the front cast iron head is attached to it; d is the two star- 
board boilers, bottom upwards, the chock joint (forming the water con- 
nexion between them) being in good order. Above the other boilers, at 
e, is two-thirds of the steam drum, and its steam connexion pipe; ail the 
joints have been torn from the tops of the boilers. Forward of this, on 
the top of the fragments of the boiler deck, is an upper section of one 
smoke pipe, uninjured; at f, on the main deck, is the other smoke pipe, 
in good order. ‘The breechen of these pipes is only partially injured. 

g is part of the standing pipes, through which the supply of water from 
the pump passed to the “boilers; h, a piece of flue, (round,) much torn at 
one end; the other end has nine- -tenths of the holes i in good order. 4, is 
a straight flat piece of the shell, the widest part being 23 inches; this piece 
is nearly a foot longer than is "due to the perimeter of the boiler. Near 
this is a piece of flue, 4, about 18 inches Jong, with some fragments of 
the front cast iron head attached to it. About eight feet abaft this, /, is 
half of the cast iron front head of the boiler; all the holes in the rim are 
in good order. About ten feet futther aft, we come to the principal part 
of the boiler, its after end resting on the paddle wheel shaft. Fig. 2 gives 
the shattered appearance of the “end, both the cast and wrought iron part 
of the head being much ruptured. "Ten feet of this shell retains its cylin- 
drical form, except a large flattened piece, which stands out at a tangent 
from it. ‘The shell is much corroded , and there are two large patches on 
the bottom, and a small one on the side. ‘The iron is much laminated, 
and appears of a very bad quality. The highest water line inside shows 
that this boiler had been worked with the water just covering the flues; one 
gauge cock is two inches above the line of the flue tops, and the other 
one and three-quarter inches above it. What had been the inboard flue, 
m, is collapsed its whole length, 18 feet; the other flue, 17 feet 6 inches 
long, is cylindrical; half the rivets at its end are cut clean off, and remain 
in the holes; another part has a piece of flue sheet torn off outside the 
rivets; n is a piece of flue unchanged in form, 8 feet 6 inches long, having 
a hole in its side, about the size and shape of a man’s hand; this piece of 
flue is exactly at right angles to the part of the flue in the shell, and sin- 
gularly, the end o belongs to the end of the flue stiil fast to the head of 
the boiler. At p, under the flues, lies the manhead in a perfect state. 


New Orleans, April 2, 1852. 
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On Marine Propulsion. By J. V. Merrick. 
It appears from the last “Reply” of Mr. Nystrom, published in the 


May number, that he is still unable to understand the true theory on the 
slip question. Possibly this might not have been the case, had he read 
attentively what he professes to criticize; in which case he would not 
have compelled me to notice one or two instances of misrepresentation, 
which are evidently the result of carelessness in reading. 

The first passage to be noticed reads as follows: 

“Now, after Mr. M.’s lengthy disquisition, “that slip is no loss of effect,” he comes to 
the conclusion of my first formula: p v == r s, or, as Mr. M-. expresses it, p : 7 = 8: v,in 
which 

p = coefficient of the vessel. 

r = area of floats multiplied by the coefficient for resistance to plane surfaces. 

v = velocity of the vessel. 

s = velocity of the water backwards (slip). 

This is a proof that slip is no loss of effect. The effect delivered from the steam engine 
rs= pv the useful effect. 

After Mr. M. has embodied the formula, he condemns it as wrong, and says it should 
be p =r. 

if Mr. M. had substituted resistance of the vessel instead of coefficient, it would have 
been all right. But this “coeflicient” makes the remainder of his article wrong.” 

If Mr. Nystrom will turn back to his own article in the March number, 
p. 200, he will find the following notation, which precedes the equation 
commented upon: 

“p = mean thrust of dynamometer in pounds; 
r = resistance to the propeller in pounds,” &c., &e. 

If he w ‘il then read again the definition given of the term “‘coefficient,’ 
(vide note, foot of p. 272,) and the examples g given to illustrate it in a 
case of the San Jacinto, he will see that (the same notation being adopt- 
ed) p = Cv’, when C = coefficient of the vessel, and v its velocity, and 
that p and r are simply convertible terms, since the resistance of the ~~ 
peller in pounds is precisely the same as that of the vessel in pounds; in 
other words, the 12,815 pounds measured by the dynamometer of the 
San Jacinto, expresses either the pressure of the propeller backward 
against the water, or the resistance opposed by the vessel at the velocity 
at which it was moving forward—one of the very elementary principles in 
mechanics. 

The assumption, therefore, that I have first condemned and then em- 
bodied Mr. Nystrom’s formula, is entirely gratuitous. 

To have substituted, as he suggests, the term, resistance for coefficient, 
would have been correcting (?) that which was right before. 

Again: in the course of his remarks, Mr. N. indulges in some facetious 
observations respecting ‘square radius,” and “square degrees,” based 
upon a typographical omission in the text; for a correction of which he is 
referred to the ‘‘Errata” in the May number. Notwithstanding this omis- 
sion, the result obtained was correct, as a little calculation would have 
shown him. 

In this connexion it may be remarked, that although the projeeted area 
of the San Jacinto’s propeller was inadvertently misquoted, an examina- 
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tion of the context will show what was intended. The error affected only 
that particular case, and not the principle involved; showing only that a 
higher coefficient for the resistance of plane surfaces obtained in that in- 
stance, than *845, which was therein deduced. ‘The true coeflicient 
was 2°347. 

But to prolong this discussion will be of little avail: the arguments, pro 
and con, are before those who take any interest in the subject. I shall, 
therefore, conclude what I have to say, by showing to Mr. Nystrom the 
fallacy of the argument on which he relies for proof—an argument on 
which he appears to have expended a vast number of figures and equa- 
tions. 

To demonstrate this point, we have only to examine the diagrams by 
which the argument is illustrated. 

We there find that a fulcrum, which has always been supposed to bea 
point of support for the action of the power, in propelling a vessel as well 
as in moving any other resistance, is an imaginary point in the area of a 
paddle wheel, situated somewhere between the shaft and the immersed 
float—the position of this point being determined merely by the ratio be- 
tween the advance of the vessel and the slip. This is a very convenient 
(for the argument) and quite original method of viewing the lever. There 
is only one trifling cireumstance overlooked, which is, that the ‘‘fulerum” 
moves over space in the same direction and with the same velocity as the 
resistance. 

‘To those who are content with the old method of considering the lever, 
it is easier to suppose that the fulcrum is in the water; that this fulcrum 
recedes a certain proportion of the whole movement due to the power; 
and that the resistance is moved over a space equal to the difference be- 
tween these two spaces: in other words, that the arm of a paddle wheel 
is to be judged of precisely in the same manner as the arm of a locomo- 
tive driving wheel. 


For the Journal of the Franklin Institate. 
On the Comparative Value of Anthracite and Bituminous Coals for thi 
purpose of Generating Steam. 


Congress has recently called on the Secretary of the Navy for the re- 
port of the Engineer in Chief, Charles B. Stuart, Esq., on the compara- 
tive value of the two different kinds of coal for the purpose of generating 
steam. Some years since a large number of experiments were made by 
Professor Walter R. Johnson, from samples of coal furnished by miners, 
all of which were published by authority of Congress; and in consequence 
of the result of those experiments, the naval steamers have been supplied 
with Cumberland coal, very much to their injury and expense. 

The only true test of the comparative value of coal is to take the two 
kinds as they are delivered at ag ship, stowed in the bunkers, and 
brought out at your boilers ready for use. The anthracite will undergo 
all this without change, while the Cumberland, from its friable nature, 
becomes reduced almost to a powder. 


On Ericsson’s Caloric Engine. 419 


The experiments of Mr. Stuart are from two lots of coal delivered at 
the New York Navy Yard, and the contents of the large stone dock at 
that station have been several times pumped out with each kind. The 
result has not yet been made public, but it is understood that the anthra- 
cite is about 50 per cent. cheaper than the bituminous, the difference in 
cost of each per ton being considered. 

Many of our naval engineers have for several years past been strongly 
in favor of anthracite coal, owing to the very great trouble of getting any 
Cumberland suitable for steaming. The steamer Fudton is fitted for an- 
thracite; the Saranac recently took in 150 tons of it at San Juan de Nica- 
ragua, and her engineer prefers it to bituminous; the Mississippi now has 
300 tons in her bunkers, for her next cruise; and, in fact, the general feel- 
ing is in its favor, and this feeling is in a great measure caused by the 
want of mechanical strength in the Cumberland coal, to withstand the 
necessary handling before it reaches the furnaces. In this respect the 
Cumberland is inferior to most coals of that class, particularly the Eng- 
lish. The City of Glasgow burns Cardiff coal on her trips to this port, 
and is enabled without difficulty to carry a fair pressure of steam. On her 
return, she burns Cumberland, and cannot make steam sufficient even 
with an increased supply of fuel. 

In addition to the economic value of anthracite coal, it is entirely free 
from all danger of spontaneous combustion. 


For the Journal of the Franklin Institute. 
On Ericsson’s Caloric Engine. 


Messrs. Hogg & Delamater, of New York, are constructing for and 
under the superintendence of Captain Ericsson, a pair of very large caloric 
engines, intended for a vessel of about 1900 tons, and every possible ex- 
ertion is being made to have her ready for sea in September. It is not 
my purpose to discuss the merits of this engine at the present time, 
deeming it sufficient to say, that after many years of active exertions, 
Captain E. has at last perfected to his own satisfaction and that of his 
friends, his caloric engine. It has been fully secured by patent in this 
country and in Europe. A model engine of 60 horse power has been in 
operation at the works of Messrs. H. & D. for months past, and it has 
been repeatedly tested to their entire satisfaction. 

The machinery for this vessel will be a pair of engines, one abaft the 
other, in line with the keel of the ship. Each engine has two cylinders 
(single acting) of the diameter of 14 feet, with 6 feet length of stroke. 
‘To each engine there is one beam, and the connecting rods from both 
engines take hold of the same crank-pin, but from the position of the en- 
gines, both are not on the centre at the same time. There are two air 
pumps to each engine, for forcing the proper quantity of air into the 
receiver; their diameter is 137} inches, and stroke same as that of the cylin- 
ders, directly over which they are secured. The pistons of the two are 
connected together by several rods, and it is from the lower side of the 
air pump piston that the power is communicated through the beams to 
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the cranks, on the shafts of which are side wheels, about 32 feet diame- 
ter, and 8 feet face. 

Should the practical operation of this ship prove successful, 100 tons 
of coal is expected to do the work of 1000 tons in the steam engine, and 
the advantages that would accrue to the world cannot be estimated. 

For particulars of the patent, see Journ. Frankl. Inst. vol. xxii. 228. 

B. 


For the Journal of the Franklin Institute. 


Notice of the Naval Dry Dock and Railway at Philadelphia. 


The United States Dry Dock at this port having recently been com- 
pleted, was successfully tested during the past month by the lifting and 
hauling out of the steam ship City of Pittsburg, of 2200 tons burthen. 
This Dock and appendages being the largest in the world, merits more 
than a passing notice. The lifting power consists of nine sections, 
six of which are 105 feet long inside, and 148 feet over all, by 32 feet 
wide, and 11} feet deep; three of them are of the same length and depth 
as the others, but 2 feet less in width; the gross displacement of the nine 
sections is 10-037 tons, gross weight 4145 tons, leaving a lifting power 
of 5892 tons, which far exceeds the weight of any vessel yet contempla- 
ted. The machinery for pumping out the sections consists of two engines 
of 20, and two of 12 horse power. In connexion with the sections (which 
form the lifting power of the dock,) is a large stone basin, 350 feet long, 
226 feet wide, and 12 feet 9 inches deep, with a depth of water of 10 feet 
9 inches at mean high tide. 

At the head of this basin are two sets of ways, each being 350 feet 
long, and 26 feet wide. These ways are level, and consist of the bed 
pieces, which are three in number, and firmly secured to a stone founda- 
tion; the central way supports the keel, while the side ways receive the 
weight of the bilge; these ways are of oak, and are finished off to a smooth 
surface. On the top of the bed pieces or fixed ways, comes the sliding ways 
or cradle, which are also 350 feet long and 26 feet wide, so constructed 
as to admit of being adjusted to the length of any vessel. 

The operation of the dock is as follows:—The sections are sunk so as 
to allow the vessel to be floated in; as soon as she is secured in the proper 
position, the pumps are put in operation, when the sections begin to rise, 
and as soon as they come to a bearing on the keel, the bilge blocks are 
run in until they fit the ship. When all is secure, the sections are pump- 
ed out until the keel is some two or three feet above the water. If re- 
= that will only require a short time are contemplated, the vessel is 

ept on the sections, and no other portions of the dock used. But the 
Pittsburg was taken up for the purpose of testing the several parts of the 
dock, and after she was lifted out of the water the sections carrying the 
ship were floated into the basin in line with one of the sets of ways. 
When this is accomplished, the sections are filled with water, and rest on 
the bottom of the basin, which is of stone. Bed ways are now laid on 
the sections in line with those before mentioned. When they are secured 
they are greased, and the cradle is now slid under the ship, and she is 
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blocked up on the cradle, and the blocks on the sections are removed. 
At this point of the operation a new instrument of power is brought for- 
ward for the purpose of hauling the ship from the sections on to the bed 
waysin the Navy Yard. It consists of a large hydraulic cylinder, having 
a ram of 15 inches diameter and 8 feet stroke, and a power of 800 tons. 
On the top of this cylinder, and attached to it, are two vertical direct 
acting engines, with cylinders 16 inches in diameter and 16 inches stroke, 
connected at right angles to one shaft, on which are four eccentrics for 
working four hydraulic pumps of 1} inches bore, and 6 inches stroke; 
the tank which carries the water for the press is also on the top of the 
cylinder, and forms the bed on which the pumpsare secured. The boiler 
which supplies these engines with steam, is on a sliding cast iron bed 
way, some 12 or 15 feet ahead of the hydraulic cylinder, and connected 
to it by two cast iron rods. ‘This boiler is of the usual locomotive form, 
and has 85 tubes of 2 inches diameter, and 9 feet long. To get ready 
for operation, the hydraulic cylinder is slid down to the edge of the basin, 


its ram is run in, and a connexion made by means of two side rods of 


wrought iron from the cross head of the ram to the sliding cradle which 
carries the ship. The central bed way has key holes mortised through it 
horizontally, every 8 feet, and there are projections from the hydraulic 
cylinder, which have corresponding key holes in them. ‘Two cast iron 
keys, 24 inches wide, and 6 inches thick, are slid through the key holes 
on small wheels; these keys secure the cylinder to the central bed way; 
the engines and pumps being now put in operation, a pressure is brought 
on the 15 inch ram, and as soon as the pressure overcomes the resistance, 
the vessel must move. ‘The estimated weight of the Pittsburg was 
2800 tons, exclusive of the sliding ways and blocking; the power re- 
quired to start this weight on a level, greased !surface, was 250 tons. 
As soon as the vessel has been moved 8 feet, the keys which hold the 
cylinder to the central way are withdrawn, and by means of a screw 
which is attached to the head block of the ram, and driven from the 
engine, the cylinder and boiler are in their turn rapidly slid ahead, (the 
water in the cylinder being allowed to escape into the tank,) when the 
cast iron keys are again slid in place, and the vessel moved another 8 
feet. After the first starting of the Pittsburg, the power required to 
remove her was but 150 tons, and she was moved 260 feet in 6 hours. 
To push the vessel off, the cylinder and appendages are moved to the 
head of the ways, put on a turn-table and reversed, when it is 
again brought down to the cradle, and the cylinder being secured as be- 
fore, the head of the ram is applied directly to the cradle, and the vessel 
shoved back on to the sections, which requires the same time and power as 
to haul them off. In docking and hauling out the Pittsburg, every 
part of the work gave the most entire satisfaction, no portion showing 
the least defect, and the time required to go through the various opera- 
tions being Jess than wasexpected. But six sections were used for lifting 
in this operation, leaving three unemployed. It will at once be 
seen that the capacity of this dock exceeds that of the stone docks at 
New York, Boston, and Norfolk, combined, for united they can take but 
three vessels, while here, two of our longest war steamers may be hauled out 
on the ways, and two frigates lifted on the sections. The advantages that 
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must result from the facilities of repairing a vessel elevated into light and 
air over one sunk in a stone dock, are very great, and have only to be seen 
to be appreciated. I am indebted to the work on Naval Dry Docks, re- 
cently published by Chas. B. Stuart, Esq., Engineer in Chief, United 
States Navy, for many of the details of this article. B. 


FRANKLIN INSTITUTE. 


Proceedings of the Stated Monthly Meeting, May 20, 1852. 


Thomas Fletcher, Vice President, in the chair. 

Owen Evans, Recording Secretary, Pro. Tem. 

The minutes of the last meeting were read and approved. 

Letters were read from A. Vattemare, Esq., Paris, France; The Zoolo- 
gical Society, London; and Prof. A. D. Bache, Coast Survey, Washing- 
ton City, D. C. 

Donations were received from The Minister of the Interior, Agriculture, 
and Commerce, of France; The Zoological Society, and The Chemical 
Society, of London; Prof. A. D. Bache, Coast Survey, and The Smith- 
sonian Institute, Washington City, D. C.; Hon. Joseph R. Chandler, S. 
G. Haven, and John Robbins, Jr., Members of Congress; Charles B. 
Stuart, Esq., Engineer in Chief, U. S. Navy; John P. Whipple, Esq., 
Engineer, U. S. Navy; William J. Lewis, Esq., San Jose, California; Dr. 
T. S. Kirkbride, Seth Craig, Esq., Dr. L. Turnbull, and Dr. C. M. We- 
therill, Philadelphia. 

The Periodicals received in exchange for the Journal of the Institute 
were laid on the tele. 

The Treasurer read his statement of the receipts and payments for the 
month of April. 

The Board of Managers and Standing Committees reported their minutes. 

The Special Committee on the Law for the Ventilation of Buildings, 
presented their report, and were discharged. 

New candidates for membership in the Institute (6) were proposed, and 
the candidates (6) proposed at the last meeting were duly elected. 

Dr. Rand exhibited some further specimens of Hyalotypes, taken by 
the Collodion process, by Dr. C. M. Cresson, to which he had called the 
attention of the members at the last meeting. By the addition of bromine 
the sensibility of the film had been much increased. The pictures ex- 
hibited were taken in from six to thirty-two seconds in diffused light, in 
one-quarter and one-half seconds in the open air. 

Dr. Wetherill brought forward a piece of water pipe which had been 
buried and in constant use in this city for 24 years, and showed but a 
slight incrustation of oxide. He had found the coating, on analysis, to 
consist of a mixture of protoxide and sesquioxide of iron, with traces of 
silica, carbonate of lime, and magnesia, and fourteen per cent. of volatile 
matter. 

Mr. Graff remarked that in certain cases in Boston and New York, the 
oxidation of the pipes was very rapid, while with us it was usually slow. 
Some discussion arose on the causes of this discrepancy, and the mode of 
protecting the pipes. 
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Dr. Turnbull exhibited a map of the telegraphic lines m the United 
States, and gave a history of the progress of telegraphic communication 
in this country. 

Dr. Rand further exhibited a drawing, 
which he had received from Mr. Bartol, of 
the fracture of the centre shaft of the Steamer 
Hermann. The shaft broke square off be- 
tween the crank and journal. ‘Fhat portion 
which is white in the annexed cut is the 
part of the shaft that was solid at the time 
of the fracture; the black portion was very 
much discolored by oil and dirt, and had 
evidently been cracked for some time. 

Mr. Henry Francis presented a specimen 
of glazed sheet iron ware. Mr. Francis remarked that he was about to 
commence the manufacture of this ware on a large scale in this city. 

Mr. J. V. Merrick exhibited a speeimen of the new wrought irom tube 
for external pressure, manufactured by Thomas Prosser & Sons, in New 
York. This tube is joined mechanically and without brazing or welding, 
dependence being had for tightness under pressure on the previous pre- 
paration of the edges. It was stated that this tube had been applied in 
several boilers in England, and recently in New York, giving satisfactory 
results. The advantages claimed for it were the increased strength and 
diminished probability of corrosion, owing to the preservation of the sur- 
Faces of the original boiler plate from which the tubes were made, which, 
in the old plan, are abraded by passing through dies. 

He also called the attention of members to specimens of compressed 
fuel, supposed to be a conglomeration of powdered bituminous coal, tar, 
and clay, which had been brought from England by the Steamer City of 
Glasgow, and still retained nearly its original form after passing through 
the coal bunks. 


BIBLIOGRAPHICAL NOTICES. 


Memorial of Atrrev Guturie, a Practical Engineer, submitting the Re- 
sults of an Investigation made by him into the Causes of the Explosion 
of Steam Boilers. 


‘To a person who has not made himself practically familiar with the 
steam engine and its applications, it must appear very singular, that there 
is such an irreconcilable diversity of opinions set forth by writers on 
the subject, not only as to the best method of using this power, but 
particularly as to the dangers accruing in its use, and the best modes of 
avoiding these risks. Especially would it appear strange to one, familiar 
with the study of science, that in a matter so exclusively physical, re- 
course should be had so continually to the most mysterious agencies, to 
account for the terrific explosions with whieh almost every electric wave 
from the west comes loaded. ‘The reasow for these anomahes is, however, 
easily to be found by the searcher, in the rapid advance of the use of 
steam power in our country, which has so far outrun the power of our 
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population to supply it, especially in the West, where labor is in such 
demand, and the’competition in business is so great, that the place of 
engineer in charge of a steamboat, including as it does, the responsibility 
for the lives of hundreds of passengers at a time, is frequently, indeed most 
frequently intrusted to persons, who are in no wise fitted either by pre- 
vious education, or by mental or moral habits, to be entrusted with such 
responsibilities. 

When under such inefficient administration, the proper precautions are 
neglected, and an explosion ensues, it becomes necessary to find some 
explanation for the phenomena, which shall not point to a fault, on the 
part either of the builders of the engine and boat, the owners, captain, en- 
gineer, sub-engineer or hands; and so electricity, the spheroidal state, mag- 
netic repulsion, are taxed beyond their powers, and each novelty in science 
is necessarily grasped at to account for these fearful phenomena, to the in- 


the United States, nor any officer of state or county is competent. 

Many years ago, at the request of the U. S. Government, the Frank- 
lin Institute appointed a committee to investigate the causes of explosion 
of steam boilers, and the means of preventing such accidents, which 
committee made a report which has become classical in this branch. 
Since that, we have had nothing on our side of the Atlantic sustaining 
the principal and satisfactory views here expressed, until the memorial to 
Congress, whose title stands at the head of our article. Here, however, 
we have the production of a practical steam engineer of Chicago, who has 
devoted a considerable portion of time to the investigation of this very in- 
teresting matter, and whose results are precisely in aecordance with those 
before arrived at by Messrs. Bache, Reeves, and others of the Franklin 
Institute committee. Mr. Guthrie in his very able pamphlet, handles the 
subject in an entirely practical way, and rejecting all mysterious agencies, 
attributes the explosion of the steam boilers of our Western boats— 
First, to the faulty materials or faulty construction of boilers; secondly, 
to badly arranged relations between the power of the engines and the re- 
sistance of the boats; thirdly, to the neglect of those in charge, either in 
permitting the elastic foree of the steam to inerease beyond the cohesive 
resistance of the boiler, or in permitting the water to become low, and thus 
to present a heated surface of metal, which, under certain circumstances, 
is necessarily followed by a tension of steam which no boiler shell can 
withstand. This branch of the subject is of such importance that we 
shall make no excuse for presenting to our readers a portion of Mr Guthrie’s 
remarks and illustrations of the subject, which we do the more gladly, 
as they will well express our own views on this subject, in opposition 
(practically) to the remarks on this subject by an esteemed correspondent 
in the present number of the Journal, page 413. 


‘Explosions produced through the gradual increase of steam within the 
boiler, probably, are not of as frequent occurrence as from other causes; 
yet, explosions have undoubtedly occurred from this alone, and as yet 
nothing has been introduced to prevent the same occurrences from the 
same cause. By far the greater proportion of explosions are produced 
by a sudden increase of steam beyond the ability of the safety-valve to 
relieve, or the powers of the boilers to resist, and almost always occur- 


——— of which, according to the laws of common sense, no law of 
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ring within a minute or two after starting the engine. These facts are well 
known to all who have in any manner inquired into these subjects; they 
are so well known as to require no proof in confirmation of them. 

‘In order more fully to explain the cause of this, I must refer to plate 2. 
Fig. 2 represents a boiler in which the water has become low, no matter 
from what cause. It will be seen that the top of the flues have become 
uncovered, and the water receded down to the middle of the flue; the 
boat is supposed to be lying at her landing, with steam up ready to start; 
the fire passes along on the under side of the boiler, and returns through 
the flues. As shown in plate 4, it will be apparent to any one that the 
flues will be heated on the top just in proportion to the intensity of the 
flame urged through them; the sides of the boiler above the water line 
will also be heated in like manner, as far up as it is allowed to reaclr. 
Supposing this to be continued until all these parts are at a red heat, so 
long as there is no escape of steam from the safety-valve, or to the engine, 
the surface of the water remains nearly smooth, apparently unagitated; 
but the instant an escape is opened from any cause, the water is set in 
violent commotion, forming air or steam bubbles and froth, with a tend- 
ency always to follow the discharge of the steam overcoming these heated 
surfaces, and augmenting rapidly the volume of steam in the boiler, fall- 
ing short of or exceeding its powers of resistance, as may be: 

“It is the case frequently, when water is low, that it can be found in the 
gauge-cock, simply by surging or lifting the safety-valve, in consequence 
of the tendency of the water and steam to rush towards the discharging 
point. 

‘J will now suppose a steamboat as lying at her landing, water low in 
the boilers, the flues uncovered, and heated to a red heat; the steam has 
been prevented from escape, and gradually increased in density until it 
is at or near the exploding point—perhaps designedly by the engineer, 
for the most reprehensible design of making a great display on leaving 
the port. It is often that this condition of things is produced by the en- 
gineer, for no other motive than that of passing up and down before a 
town merely in wanton display, and sheering close along the shore, in 
order to augment the swell and attract attention. It should be remem- 
bered, that although this “‘may be sport” to the engineer, it may terminate 
in something worse to the passengers. However, we will suppose this 
state of things is existing. Now, if the engine should be started, the 
boat eareened, or, by any casualty, water should be thrown upon these 
heated surfaces, it is as plain as that two and two make four, that steam 
will be generated; and if that should be more rapidly than the safety-valve 
can discharge, an explosion must follow, unless the boilers are strong enough 
to confine it. 

‘‘Hundreds of instances have occurred where this state of things has not 
been long enough continued, to heat a sufficient amount of surface for 
generating steam beyond what the boiler could resist, or where there was 
not a sufficient quantity of water thrown at atime upon these_ heated 
plates to make enough steam to overcome the powers of resistance of the 
boiler, but where, most assuredly, an explosion would have followed 
with buta slight addition of either. All these occurrences tend to weaken 
the powers of the boilers, and perhaps upon the mext occasion they 
36* 
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might yield to a less pressure than that which they had actually resisted 
before. It will be recollected that these things are passing upon the in- 
side of the boilers, and of course unknown and unseen by the passengers, 
although the engineer may be well enough apprized of the facts after they 
have occurred; but it is evidently his interest to conceal them: and as 
no benefit to him could be derived by its exposition, it need not be ex- 
pected he would do it, but rather content himself by ‘thanking his stars”’ 
that the boilers had withstood the terrible shock. 

**As these things are carried on in the dark, we are to look at them in 
the most rational and common sense manner we can, divest them of all 
witchcraft or necromancy, treating the subjeet as we would all others 
similarly situated, that we may then hope to arrive at safe and proper con- 
clusions as to the causes, and the means best calculated to prevent them. 

“It is by introducing and explaining all the facts I can gather, connect- 
ed in any way with this subject, I hope to convince those who may give 
me a candid perusal, that there is no valid excuse for an explosion of a 
steam boiler. 

“‘T trust from what has now been said, that it would be a rational con- 
clusion, that if we allow the water to get low in a boiler, the flues to 
become uncovered, and the fire continued, the flue will become heated 
upon the upper side, and of course weakened, and as ready to yield to 
the pressure of steam as to the effect of a sledge hammer effectually ap- 
plied. At the same time it has stowed away within itself a heat which 
it will certainly give back upon the first application of water; and the 
larger the amount of heat to be given out, or, in other words, the greater 
the surface heated, (with a sufficient application of water,) the more 
dreadful will be the consequences. It is found by actual experiment, 
that a single cubic foot of iron heated to a red heat, is capable of gene- 
rating steam enough to fill the largest Mississippi boiler, with a pressure 
of over five hundred pounds per square inch. 

“There is, afier all the advantages from the powers of these boilers to 
resist intense pressures, a serious objection to their use; the flues occupy 
so large a space of the internal portion of them, that it is difficult to keep 
over the flue a proper head of water, aflording the engineer but little 
‘“‘leeway”’ in case of accident or want of care, a slight inclination of the 
boat, from the changing position of the passengers or freight, throwing a 
bare flue upon the highest side. This is a serious objection; but this kind of 
boiler has become so generally adopted as the best form for the Western 
waters, that it will probably remain as it now is; at least, I know of no 
other form at all likely to supersede it. 

‘There are instances where water was allowed to get low, and where 
an explosion (as it were by a miracle) did not occur. 

‘**One instance, authenticated beyond all question, I will here relate. In 
a steamboat running to the port of Chicago, on a perfectly still day, the 
water was allowed to get low by some obstruction of the forcing pump, 
and continued to decrease until every particle of the flues was uncovered; 
and only seven inches of water on the bottom of the boiler. The flues 
became heated to a perfectly red heat, and of course the steam, which 
was generated below them, in coming in contact was heated to a like 
heat, and in passing through the pipes, set fire to the covering which 
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surrounded them; even the solder with which they were united, melted 
and ran off like water. 

‘For an instant conceive the terrible consequences which would inevit- 
ably have followed, had water been suddenly applied to these red hot 
plates! In this instance, as soon as this state of things was known to ex- 
ist, the fire was immediately drawn out, and everything cooled down as 
rapidly as possible; whilst the boat was kept perfectly quiet, and the 
safety valve not allowed to discharge any steam. Assoon as the boilers 
had been cooled duwn to a safe point, the forcing pump was examined, 
and the difficulty corrected, when the boilers were filled up and the boat 
proceeded on her way.” 

As to the causes of this condition of things, we know no one who has 
as yet presented them as clearly and practically as the author before us. 


“What are the Causes of Low Water?—In the examination of this branch 
of my subject, I shall find it necessary to take rather a wide scope; for, 
there are so many causes operating, and ‘‘/ow water” has such an im- 
portant influence in producing the sad consequences more or less attend- 
ant upon all steam boiler explosions, that I must necessarily occupy a 
large space of this treatise in giving a clear understanding of them. 
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“Plate 2, showing the present Mississippi boilers with what I consider too contracted 
passages for water and steam; should be increased from 9 inches area say to 27 inches; 
the pipes changed from cast to wrought iron by all means. 

“T have made the drawings, plate 2, figs. 1,2, and 3.. These represent 
an average number of boilers supposed to be used on each boat now 
navigating the western waters; these boilers are shown as standing upon 
and supported by what is termed the ‘‘stand-pipe,” through which the 
Water is supplied to the boilers; a very great proportion of these are made 
of cast iron, the opening for the passage of the water being only from 2} 
to 3 inches in diameter; in many instances the opening does not exeeed 2 
inches. The stand-pipe marked B, is here purposely represented to show 
a very small opening, through which it is apparent that all the water must 
be conveyed to the boiler. Now it is a singular fact, and one, perhaps, 
which is not generally known, that cold water will hold in suspension a 
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greater proportion of lime than warm or hot; hence, when the tempera- 
ture of the water is increased, as is generally the case in the heater, be- 
fore it is sent to the boilers, the lime will be deposited first along the 
pipe leading to the boiler, and form there a very hard incrustation or de- 
posite, which is very difficult to remove; this deposite will be continued 
as long as lime is held in suspension in the water by which the boiler is 
supplied. Oftentimes, in untavorabie localities, these openings will be- 
come entirely closed, and the water will of course be entirely cut off. It 
is this lime held in suspension which gives to water its characteristic 
which we denominate *thard water;’’ most all water contains more or 
less of it. 

‘J will raise the supposition, that the greatest amount of this deposite 
does not occur until after the water has passed the second boiler: it will 
be apparent, as this obstruction is increased, the greater will be the diffi- 
culty of water passing to the third boiler than to the second, and so on. 
Now if water does not readily find its way to the third boiler, of course 
it will be found /ow there, and probably igh in one or both the others— 
showing “good water” in these, when in fact it is low in the third. The 
consequence is, the flue becomes bare and heated, and at the same time 
weakened, until it is sunk in by the pressure and depressed below the 
water—producing a rapid increase of steam, and an explosion follows; 


the engineer asserting, in the most solemn manner, that he had plenty of 


water, which may be true as regards one and two, but not of the third 
one. 

‘It may be that water so full of sediment as is found in the Mississippi, 
in passing to the boiler, might close this small opening as effectually as it 
could be done by the incrustation of lime—perhaps by a union of the two 
causes it would hasten it. 

“Instances may occur where persons employed to clean out the boilers 
have taken in with them an old scrub-broom, a bundle of rags, packing, 


or some other material for sweeping out the mud and accumulation of 


sand, and forgetting or neglecting to remove it when they have got 
through. Suppose this, whatever it may be, settles into and fills up the 
passage to one of the boilers, or forms a nucleus for checking the dirt in 
the water, until finally it becomes closed; water then gets low, and the 
usual effects result. The remedy readily presents itself: enlarge the open- 
ing of the stand-pipe; and they should always be made of wrought iron, 
and never without an opening of six to eight or ten inches in diameter. 
There is no possible objection to it. Although explosions may not be 
brought about very frequently from these causes, yet there are undoubt- 
edly instances where they alone have been the cause, and may do it 
again. Certainly, prudence alone would dictate an enlargement to guard 
against it. 

“Tt may be urged'that the stage of water in the boiler here described, 
would be indicated by the “‘try-cocks” in them. This is very true—it 
might be; but, in many of the boats some of the boilers have no gauge- 
cocks at all. Besides, an engineer might entirely neglect some one or 
more of the boilers, if they were furnished with them, and he was con- 
stant in his attention to the others; relying upon the hope that if water was 
good in one, it would be in all. I have, since I commenced the examt- 
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nation of this subject, passed from Cincinnati to St. Louis on a steamboat 
where the engineer did not in the whole passage test the water in one of 
the boilers; I knew the fact by putting upon the stem of the try-cock a 
little mud, which must have been broken off if it had been tried. 

“Although this was a middle boiler, still it should never be neglected, 
as an obstruction might oeeur at the upright part marked P, and water 
pass freely to the last boiler. 

“ Another cause of want of water, is the inability of the forcing pump to 
supply, from its want of capacity. Ifa pump should be found entirely 
too small to supply the boilers, 1t would of necessity be laid aside; but in 
a case where the capacity was just about equal to the demand, or even 
a little more, when all the valves were in perfect order and working all 
the time, it would probably be retained, and an effort made to get along 
with it rather than encounter the additional expense of anew one. Now 
suppose, for a moment, a pump of this kind, with an engineer of the most 
undoubted capacity, and noted for his care and prudence, starting his 
engine with good water in his boilers, and should in a little time find his 
water going down a very little; he might examine his pump, and remove 
what he considered the obstruction; he has no means of knowing, without 
a further trial of his pump, whether it is corrected or not, the pump being 
hardly sufficient to supply the demand without increasing it; he trusts it 
in a state of doubt and uncertainty, until it is finally lost in the lower 
cock. He knows nothing now where the water is, but he knows it is 
not prudent to go any further; yet, as all on board are anxious to get 
through, he makes another examination of the pump, and finds a sinall 
stick or piece of rag that allowed the water to leak back. The pump is 
now corrected, and at this moment they run upon a sand bar, or the boat 
is stopped to take on a passenger. During this time, and no matter how 
short, the water settles away still lower, and the flues are heating rapidly, 
until the bell rings to start the engine. Apprehending the dreadful con- 
sequences, the engineer complies with the order; the water is set in agi- 
tation, ove rflows the heated flue, a sudden increase of steam is the result, 
anda struggle between the steam and the boiler follows; the boiler is found 
the weaker, and gives way: the consequences are too familiar to need a 
repetition. ‘To make this still more pla, a pump is shown in plate 8 
with the obstruction under the valve; and a very small one will answer 
to produce all the results described. 

“The remedy suggested would first be to enlarge the eapacity of the 
pump to double the demand for water in the boiler, and never to run a 
boat without two of them, that the supply may be continued even though 
a slight obstruction might occur. 

“A great and important remedy is already introduced upon many of the 
boats, known by the familiar term of ‘‘doctor.”’ This is a separate engine 
connected with the pumps alone, for supplying the water independent of 
the large engines. 

“I conceive this so important an appendage to the safety of steamboats 
against explosions, that no boat, in my opinion, should be allowed to run 
a “day without one. The value of these engines is now well understood, 
and they will be likely to be adopted on all new-built boats, whilst the 
old ones may strive to keep along without them 
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“Tt is well known, however, that steamboats are blown up even when 
supplied with the best of doctors and the most perfect arrangement of 
pumps, and some further remedy is required to correct any difficulty that 
may exist with them. 

*‘T will suppose another case, m which, with a suitable arrangement of 
pumps, and with the most trustworthy engineer, water may get low, and 
an explosion occur where it might appear as if the engineer had really 
been faithful and was not much to blame. 

**T will suppose plenty of forcing pumps and a moderate stage of water, 
the boat running along prudently, the engineer relying upon the known 
capacity of his pumps to fill up the boilers as rapidly as he may desire; 
the captain neglects to inform him that he is about to make a landing, but 
the bell is suddenly rung to stop. Now, it is well known that water will 
be lost very rapidly when the engine and all are lying still. It wastes 
away, notwithstanding every thing seems te be perfectly tight and sound. 
When the boat stopped there was a safe supply, but it begins to diminish; 
and on inquiry, the captain informs him that he will not be detained but 
a moment. ‘There is no doctor or any pumps to supply the boiler, that 
can be worked by hand, and the boat lies im sach a position that the large 
engines cannot well be started; he holds on; water is lost im the lower 
cock; he begins to feel mueh alarm, but he expects every instant that the 
order will come to start, and the deficiency may be made up; during this 
time the flues become bare and heated, and the dangers of an explosion 
follow. Had the eaptain informed him in time, he would have pumped 
up an additional head before landing, which his pumps would have ena- 
bled him to have done. 

‘‘These are a few among many instancesthat may and do often occur, 
where an engineer may be perfectly competent and careful in the discharge 
of his duties. Nevertheless, whilst all these dangers are accumulating, the 
passengers are unapprized of the volcano that slumbers beneath. 

‘‘Again, water may get low from inattention of the engineer. Supposing 
he may have a pump with the most ample capacity; it can hardly be ex- 
pected that water ean be fed to the forcing pump so equally, as exactly 
to meet the supply required by the boilers without any alteration. When 
the engine is started, we suppose the engineer to go and let on such a 
supply as he may think is necessary; he waits a little time, and tries the 
gauge-cocks, and finds he has rather too much water; he diminishes the 
supply a little, and sits down to await the result; in a short time he tests 
the water again, and finds, perhaps, that he shut off a little tom much; he 
again adjusts it, and relaxes his vigilance. Perhaps he has been up 
through the night—is worn out with watching; he sits down and neglects 
to examine for some time; he feels “‘pretty sure”? that the water is being 
supplied very near right, and it is a task to try it so often, and it is deferred 
until he makes up bis mind that it will not do to risk it any longer; when, 
on examination, he finds, to his surprise, that water is gone in the lower 
cock; he hastens to the supply and turns on all the water, but during all 
this time a chip has found its way under the vatve, or some difficulty has 
occurred, and instead of getting up rapidly, as he expects, it continues to 
decrease, and at this juncture the boat makes a landing; and now the 
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water has a still further decrease by the discontinuance of the agitation, 
the pump is stopped, and consequences must follow the stage of water 
within. 

“It is undoubtedly the case that, in such instances, the only safe course 
to be adopted is to put down the fires, reduce the temperature and pres- 
sure as much as possible, and then fill up with water before running any 
hazard, and such a course as prudent engineers will adopt; but the ques- 
tion is, will al/ engineers adopt it, knowing it to be so?—evidences are 
too much against it to indulge the hope. 

‘Again, instances of the recklessness on the part of the engineer, and per- 
haps other officers of the boat, may be with propriety introduced here. 
The following, however, may convey enough to show how it may occur, 
and the passengers, whose safety and lives may be endangered, have no 
possibility of avoiding it. 

‘<T will suppose a strife between two steamboats: one is attemptingt o 
pass the other. The excitement is increased to its highest pitch. The 
fires are urged to their utmost; the firemen are stimulated to increased 
exertion. ‘The engineer, too, lends his aid to increase the intensity of 
the heat; he finds he is increasing his steam, and it begins to escape from 
the safety-valve; he then loads it with additional weights in the shape of 
wrenches, hammers, or anything that comes to hand, without knowing, 
or perhaps caring much, what effect they will have in increasing the pres- 
sure of steam. ‘The same things are passing upon the other boat; it is 
determined ‘‘to pass or blow her up;’’ the forward boat finds that with 
all the firing that can be done, the other is likely to pass; the engineer 
goes to the water-gauge, and perhaps finds, thus far, he has kept up a 
good stage of water. He is in hopes that the other boat will not continue 
the race but a short distance, or that it is but a short distance when both 
can part; and if he can by any means hold out until this occurs, he can 
then unobserved put himself in a safe position. After looking it ail over, 
he concludes he can stand it without feeding any more water: at all events, 
safe or not safe, “that boat shall never pass him alive.”” The other boat 
has anticipated this movement, and has shut off her water beforehand. 
This is not altegether a supposed case, but one that has often occurred, 
and may often occur again. 

‘The passengers may very justly become alarmed, or, for all that, par- 
take in the excitement; butit cannot be supposed they are made acquainted 
with the condition of things below; or, if they were, it does not remove 


a tittle of the danger.” 
* 


The inefficacy of the “mysterious explanations” is also ably shown, 
but we have at present no room ‘to extract these remarks. 

In reference to the excessive pressure, he remarks that the ascertained 
pressures vary from 140 to 200 pounds per square inch, but that in many 
cases there is no means of knowing either, by the engineer himself, what 
pressure is carried. These statements are still more startling when by 
reference to a calculation made by Mr. Merrick, jr., in the May number of 
our Journal, page 344, itis shewn from data, sworn to by the builders and 
engineers of the Western boats themselves, and for other purposes, that 
owing to the errors in the construction of their engines, in reference to their 
steam-ports and valves, scarcely more than one-half of this pressure is avail- 
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able in the cylinders—thus showing how the lives of the passengers are fre- 
quently risked without even the poor satisfaction of such pressures being 
necessary for the desired speed. 

We shall probably in a future number, call the attention of our readers 
again to the extracts from this able pamphlet in reference to the manner 
in which engines and boats are built and run in the Western waters; for 
the present, we conclude with the simple remark, that, as was to be ex- 
pected, this pamphlet, so clearly setting forth the fearful disregard to the 
safety of life on our waters, appears to have attracted no attention from 
Congress, and that it seems that we must look for a remedy, not from the 
laws of the Union or the State, (for the Institute has in vain urged on our 
Legislature, the necessity of legislating in reference to stationary boilers 
in our State,) but from some new contrivance, such as the Ericsson 
engine now in course of construction in New York appears to be. 

F. 


The Naval Dry Docks of the United States. By Cuarres B. Stuart, Esq., 
Engineer in Chief, U.S. Navy. Published by Charles B. Norton, Irving 
House, New York. 


No American work on Engineering has been issued from the press, 
that will compare with this work in the beauty of its execution, or the 
intrinsic value of its contents. While the English press has issued book 
after book, until there is hardly a subject that has not been fully explain- 
ed, or a public work that has not been illustrated, we have been quietly 
purchasing their publications, being satisfied that it would not pay to at- 
tempt any thing of the kind in this country. ‘This is certainly a melan- 
choly fact, if true. When we reflect that in railroads, water works, gas 
works, steam ships, sailing ships, dry docks, and bridges, we have works 
of greater magnitude, built at much less cost, it does appear hard that 
books fully descriptive of such works, illustrated in a manner commen- 
surate with their importance, cannot be made to pay sufficiently well to 
justify the expense. This has been the opinion of the past. Mr. Stuart 
thinks that time has gone by, and having been engaged for several years 
on the stone Dry Dock at New York, the Sectional Docks of Philadelphia 
and California, and the Balance Docks of Portsmouth and Pensacola, he 
has concluded to publish a part of his labors, and hence the present work. 
It is illustrated with twenty-four engravings on steel, made to an accurate 
scale, so that if measured, each dimension will be found to agree with the 
description. Every engineer will Appreciate the value of such drawings, 
for, unfortunately, the engravings of many publications in this country 
and Europe, if judged by this standard, will be found mere pictures. 
The work also contains the history of each dock, the nature of its founda- 
tion, the quantity and kind of material used, the time and cost of its con- 
struction, the names of the engineers and contractors, and a great deal of 
valuable information to those at all interested in the public works of the 
nation. We trust that Mr. Stuart has not over-estimated the amount of 
support that his book will receive in this country, and we hope the Ame- 
rican people will come forward in a liberal spirit, and sustain a publica- 
tion so creditable to the country. 
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Benjamin F. Adams, 
‘ David Anthony, Sr., 
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73. Improvement in Railroad Car Brakes, 
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26. ——— Water Meters, 
27. Lathe Chucks, . 
28. —— Feeding Logs in Saw Mills, 
29. —— Washing Ores, Minerals, &c.,. 
30 Car Seats, ° 
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J. M. Patton and W. 
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38. Improvement in Buckwheat Fans, Alfred Platt, e 
39 Punching Sheet Metal, . Samuel Lanford, . 
40 Moulding in Flasks, ‘ Edward Satterlee, 
41. —— Metallic Heddles, . ‘ Jacob Senneff, 
42. —— Turning Prisms, &c.,_. A. Sherwood and A. Babbett, 
43. —— Splitting Rattans, . ° Joseph Sawyer, 
44. —— Mashing Maize, ‘ Frederick Seitz, 
45. —— Planing Machines, " G. W. Tolhurst, 
46. —— Grain Harvesters, ‘ Thomas Van Fossen, 
47. —— Canal Locks, P . W. W. Virden, 
48. —— Spring Mattrasses, ° John Waters, 
49, —— Grinding Quartz, . . Horatio Blasdel, 
50. —— Churns, . ‘ Edwin B. Clement, 
51. —— Drilling Stone, ‘ 7 Henry Goulding, 
2. —— Washing Machines, ; John McLaughlin, : 
53. —— Printing Presses, . ‘ Henry Moesser, 
54. —— Spinning Machinery, . O. Pearl and H. P. Chandle 
55. —— Grindstones, : ‘ Jesse Pennabecker, 
56. —— Nail Machines, 5 Samuel G, Reynolds, 
57. —— Brick Kilns, 4 ‘ William Linton, . - 
58. —— Iron Blinds, . , Robert White, 
59. —— Piano Forte Action, ‘ G. Brown, ass’d to Brown & Munro, 
60. —— Sand Paper Holder, ‘ Azel H. Copeland, 
61. —— Mill Spindles, ‘ , Egbert T’. Butler, 
62. —— Ring Spinners, ‘ George H. Dodge, 
63, —— Valves for Engines, ‘ W. Few and F. Armstrong, 
64, —— Cooking Ranges, ‘ John P. Hayes, 
65. —— Water Meters, ‘ ; Samuel Huse, 
66. —— Nail Plate Feeder, " Caleb Isbister, , 
67. —— Iron Railings, , * Benjamin Kraft, 
68. —— Railroad Switches, ‘ Abraham 8. Miller, 
69. —— Fire Arms, . . Charles V. Nickerson, 
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74, —— Windlasses, . . Amzi C. Semple, 
75. —— Shears, . ‘ ‘ John C. Symmes, 
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77. —— Making and Sizing P aper m% « George W. Turner, 
78, —— Burglar Alarms, , L. J. Warden and E. H. Space, 
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8. —— Floor Oil c loth, ‘ J. Patterson, ass’d to James Allen, 
9. —— Coal Stoves, ° ° J. Burgess, as’d to Geer, Chaflee & Co., 
February, 1852. 
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4. —— Street Sewer, . ‘ Willard Day, 
5. Door Spring, P H. Hochstrasser and A. Moco 
6. Gas Purifying Appare tus, Abram Longbottom, 
7. —— Valves for Engines, : Ephraim Morris, 
8. —— Axletree Arms, e David Phillips, 
9. Concentrated Beer, P Franz Reitsch, 
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Pumps, 
Blasting Rocks, 
F¢ neces, 
Railroad Gates 
Making C 
Bran Dusters, 
Bran Dusters, 
Stop Motion of Looms, 
Meter for Steam 
Steam Boilers, : 
Grain and Grass Harvesters, 
Grain Threshers, 
Banding Pullies, 
Capstans, 
Rotary Cultivators, 
Weighing Machines 
Spoons tor Medicine, 
Knitting Machines, 
Cast lron Car Wheels, 
Eccentric Valve Motion, 
Straw C utters, 
Horse Powers, 
Making Ink, 
Manufacture of Zinc White, 
Saw Mills, 
Water Wheels, 
Cut Offs, ° 
Boring Hubs for Boxes, ° 
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Ammi White, 
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Ephraim Morris, . 
James H. Swett, 

Edward Wicks, ° 

a harles F. Spie ker, 

LB. Holly, 
C. Willey, 
Francis Armstrong, 
Abel Barker, 
Edward Callow, 
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Robert W. Parker 
Peter Roberts, 
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My C. Taylor, 
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John J. G. Collins, 
Absalom B. Earle, 
Horace L. Emery, . 
Alexander Harrison, 
Samuel T’. Jones, 
Oliver B. Judd, 
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Frederick E. Se ckels, 
Henry Sidle, 2 
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Thomas T’. Strode, 
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Orrillus T. Williams, 
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; 6. For Stoves, ‘ P C. Harris & P. W. Zoiner, J 255 5 
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¢ 9, —— Stoves, ° ° e James Leffel, ° ib. 5 
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j 1. Improvement in Life Preservers,  . Stephen Albro, 7 298 6 
4 2. Steam Boilers, William Barnhill, . : ib. { 
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‘ 5. —— Chairs, ‘ George 0. Donnell, ( 
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16. Suspenders for Garments, ‘ Harris H. Tinker, P ih. 75 
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19. —— Variation Compasses, J.R.St. John, ass’d to St. John C ompass 
& Log Co. . ib 78, 
20. —— Flour Bolts, : ‘ Samuel Cook, ‘ p ib. 79. 
21.—— Water Gauge of Boilers, &c., Benjamin Crawford, ° ib. 80 
22. —— Corn Shellers ‘ William Linsley, . 302 8] 
23. —— Canal Lock Gates, Charles Neer, ; ib. 82, 
24, —— Seed Planters, * . Ira Rey nolds, . ib. S3. 
25. —— Hay Rakes, . : Jay 8S. Sturges, ; ib. 
26. —— Melodeons, . , A. L. Swan, 2 , 303 
27. —— Iron Fences, . a" John B. Wickersham, - ib. 
28, ——— Plouzhs, ° . Joshua W oodward, ° ib. °. 
29, ——— Door Knobs, . ' B. Nott, ass’d to J. P. Pepper, i 3. 
80. —— Double Plane Irons, ‘ Fordyce Beals, : ‘ ib. 1, 
$1. —— Pressure Gauge, - Benjamin Crawford, 304 
. — Carpets, > P ° Thomas Cross vy; - ib. * 
33. ——-- Grate Bars, . ° Frederick P. De mpfe 4 ‘ ib. 
34, —— Sofa Bedstead, , ‘ John T. Hammitt, ‘ ib. a 
35. —— Tubes for Philosophical Apparatus, A. B. Latta, : , ib. 2 
36. —— Shovel Plough, ° James Latimer, 2 305 ° 
7, —— Cotton Gins, . Thomas J. Laws, , ib. | 
38. ——— Manufacturing Carbonates and 5. 
Sulphur Compounds, : Chafles Lennig, . , ib. 6. 
39, —— Burners for Argand Lamps, Austin Olcott, ; ib. “a 
10. —— Cutting Bedstead Screws, ‘ J. Parsons Owen, . , il 
11. —— Spinning Machinery, . Horace T. Robbins, . 306 g 
42. —— Planing Machines, . : Daniel Stearns, ‘ ‘ ib Q, - 
4:33 ——— Cupping and Breast Glasses, Wilham 8S. Thomas, 3 ib. 10. - 
14. —— Cards for Jacquard Looms, S. T. Thomas & E. Everett, ° ib. Ve 
45, —— Hot Air Register, . : William Turton, ° ib. x 
46. —— Railroad Car Brakes, . Thomas Walker, . ° ib. co 
47. —— Inhaling Powder, . . Ira Warren, ; 207 14, - 
18. ——— Hinges for Stove Doors, Charles J. Woolson, . ib. 7 
49. —— Jack Chain Machinery, ‘ H. Marshall & S. 8S. Cook, ass’d to J. 16. - 
Bostwich, jr.. & E. White. . ib. 7 .. 
50. —— Omnibus Steps, ‘ Josiah Ashenfelder, ? ib. 18. — 
51. —— Shop Awnings, ‘ William H. Bakewell, ° ib. 19, ~ 
52. —— Stamping Ores, ‘ ‘ William Ball, ‘ ib. 20. - 
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21. Improvement in Tonguing Boards, R. Crosby & H. D. Edgecomb, 370 
22. —— Welding Steel, &c., to Cast Iron, M. Fisher & J. H. Norris, ‘ ib. 
23 Curvilinear Sawing, ° James Hamilton, . ib. 
24. Making Casks, . Do. do. . ib. 
25. —— Weaving Figured Fabrics, ° Jenks & Goodyear, ass’d to B. H. Je nks, 37! 
26. —— Reeling Machines, ° Elias and Simon Macy, . 372 
27. —— Sewing Machines, . ° Isaac M. Singer, . . ib. 
28. —— Seed Planters, ° B. 'T’. Stowell and A. Marcellus, ib. 
29. —— Opening Boxes, . . George C. Taft, . . ib. 
30. —— Seed Planters, ° Francis Vandoren, : 373 
31. —— Paddle Wheels, . ‘ George 8. Weeks, ; ib. 
32. —— Planing Machines, ° Joel Whitney, ‘ ib. 
33. —— Submarine Augers, ° Nerman Blake, . . ib. 
34. —— Mattrasses, . ° Thomas G. Clinton, : ib, 
35. —— Winnowers, ° Thomas J. Doyle, il 
36, —— Sash Stopper and Faste ners, Charles C. Felton, 374 
37. — W heels and Axles of Cars, . A. L. Finch, ° ‘ ib. 
38. —— Keys of Pianos, Organs, &c., William F. Furgang, ib. 
39. —— Capping of Screws, 4 Charles T’. Grilley, 
40. —— Drawing Spikes, ‘ Daniel Hale, ° 375 
41. —— Raising Water, . . N. H. Lebby, ib 
42. —— Refrigerators, . ° Andrew Maish, l 
43. —— Brick Machines, . ‘ Jesse Samuels, . . ib. 
44. —— Rotary Pumps, ‘ H. C. Spalding and G. Stickney, ib. 
45, —— Balance Gates, ° ° William C. Van Hoesen, 5 376 
46. —— Tailors’ Measures, P William T. Wells, ‘ ib. 
47. —— Hame Tugs, , R. B. Whipple, : ; ib. 
48. —— Reflecting Level and Square, Francis Wilbar, ib. 
49, -—— Casting Circle Plates, &ec., . ; a ——o — Edwards on " + 
50. —— Railroad Car Brakes, . Benjamin Kraft, , i 
51. —— Steam Engine Valves, ‘ Matthias W. Baldwin, ‘ 377 
52. —— Cutting Files, John Cust Blair, ib, 
53. —— Shuttles for Hair Cloth, ie, Daniel L. Dewey, ib. 
54. —— Hold-Back for Sleds, . Perry Dickson, ‘ i 
55. —— Smut Machine, . . John M. Earls, . , ib. 
56. —— Steering Apparatus, ° Nathaniel T. Edson, “ 378 
57. —— Railroad Switches, e 1 F. Klein, ib. 
58. —— Cotton Gin, . ° >. Willey, Jr., ass’d to Willey & Walker, ib. 
59. —— Warm Air Furnace, ° A Kelsey, assigned to J. Cowles, ib 
60. —— Pressing Tobacco, ° E. Parker, assigned to A. A. Parker, ib. 
61. —— Boiler Flue Braces, A. Lamb and W. A. Summers, . 379 
62. —— Brushes, ‘ le Freeman Murrew, ‘ ib. 
63. —— Steam Boiler Gauges, , Thomas J. Sloan, . ib. 
64. —— Self-Loading Cart, ° B. T. Stowell, ‘ ib. 
65. —— Steering Apparatus, . A. Swingle and N. Hunt, ; 380 
66, —— Boxes for Journals, . Henry Turner, . ib. 
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Arabia—Launch of the Royal Mail Steamship, 
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Chemistry—N otice of Graham’s Elements of . ° 
Cincinnati Packets and other large Steam Vessels on the Ohio Rive = snsions 
and Computations of the Pittsburg and. ‘ P 
Cisterns and Tie Rods—Experiments on the Strength of 
City of Manchester—Notice of the Screw Propeller 
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Pittsburg—Remarks on the Screw Steam Ship , 
Coal for Generating Steam—C omparative Value of Anthracite and Bituminous 
—— Mined in Pennsylvania—Statistics of the rs - (iF 
Collodion Process in P hotography p 
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Combustible called Charbon de Paris—Report on a new 
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Proceedings of the Monthly Meetings, . 69, 141, 208, 2 
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Chairmen and Meetings of the 
Committee on Science and the Arts. 
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—- Improvement in the Manufacture of ; 
— To Increase the Iluminating Power of ° 
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——_—— in Great Britain—Statistics of 
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Governor for Water Wheels—Finlay’s Regulator or. 

Graham's Elements of Chemistry—Notice of . ° 
Guthrie (A.)—On the causes of the Explosion of Steam Boilers. 


Haarlem Meer—Progress in the Drainage of . ‘ 
Hare (Dr.) Queries to Prof. Espy and to Meteorologists in general, 
Hollow Bricks used by the Romans, ° 

Holvhead Steamers, ° . . 

Ice Grade—Notice of a Railroad upon an ‘ 
Iris—Notes on the U. 8. Steamer ‘ 2 
Iron and Casting of Glass—Planing of . ‘ 


—— Furnaces—Potash Salts in Soot from Blast ‘ 

—— Joists—Experiments on the Strength of Wrought or Rolled 

— Tie Rods—Experiments on the Strength of Cisterns and 

—— Water Pipes—Practical Rule for finding the thickness of Cast 

Isherwood (B. F.)\—Notice of the U. 8. Steam Tug John Hancock, 

—_—_—_—_—_—— Notes on the U. S. Steamer Iris, . 

Vixen, F 

_ On the Boilers of the U.S. Steamship Fulton, —. 
——Notes on the U. 8. Steamship City of Pittsburg, 

H. B. M. Steam Frigate Arrogant, 

Performance of the Steamship San Jacinto, 

Fulton, 

Trial Trip of the Steamship San Jacinto, 

Fulton, 


Jones (A. C.) Account of the Explosion of the Steamboat Brilliant, 


Pocahontas, 


Lattice Beams—Investigation of the Strains upon the Diagonals of . 


Mary Kingsland, 


232, 


Launch of the Royal Mail Steamship Arabia, . ; 
Law Revorts or Parent Cases. 
Battin vs. T'aggart—Infringement on Coai Breakers, ‘. : 
Winans vs. Troy and Schenectady Railroad Co.,—Infringement of 8 wheel Rail- 
way Car, ° . . e 
Leech—Notice of a new form of Cupping Glasses and Artificial 
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Magnets made of Iron Wire for the Electro-Magnetic Engine—Electro- ° 35 
Manometer, &c., for Measuring Pressure and T’emperature—A new Metallic 102 
Marine Boilers of the United States~Notice of the . ° 144 
—— of the United States—On the Steam ° ° 135 
Engines—J. V. Merrick on the Friction of . ° 132 
——— Propulsion—J. V. Merrick’s Reply to J. W. Nystrom on . 270,417 
- J. W. Nvstrom’s Reply to J. V. Merrick on ‘ 349 
Steam Pasa of Great Britain, . ° ° 100 
Mensuration—Rutles for Solid . . ° 240 
Merrick (J. V.) on the Propeller and Engine of the Steamship San Jacinto, 50 
Steamboats of the Western Waters of the U. 8. ° 344 
Notes on the Steamship State of Georgia, : 407 
On the Friction of Marine Engines, ° 132 
——- Reply to J. W. wee on Marine Propulsion, ‘ 270 
Metals from the United Kingdom—E xport of ig4 
Meteorological Observations m¢ ie on the Pyrenees, the Mountains of Provine e, and 
the French Alps, . ‘ 381 
Meteorologists in General—Dr. Hare’s Queries to Prof. Espy, « orto . 325 
Microscopist, or a Manual on the use of the Microscope—N otice of the 288 
Morris (E.)—Notice of a Railroad upon an Ice Grade, 160 
—~—— Rules for Solid Mensuration, 240 
Naval Dry Docks of the U. States—Notice of the A32 
Navigation—English and American Propellers for Atlantic 111 
Navy of the United States—Steam ° ° ° 126 
New York—Explosion of a Steam Boiler in : ° 353 
———__- Ship Building in. . . ‘ 112 
Nystrom’s (J. W.) Reply to J. V. Merrick on Screw Propellers, 198 
ae ma Marine Propulsion, 318 
Overfalls—On the Discharge of Water over Weirs and . 149, 227 
Paddle—Trial of Stevens’ Patent Fa ° 204 
> aris C oal—Extract from a Re ong on anew C ‘ons ustible, c alled ; 224 
Parlor Fire—On Ventilation by the 6 
Philadelphia and Reading Railroad —Extract — Annual Report on the 217 
Photographic Images—On the Production of Instantaneous 137 
—————_—_—___—. Pictures on Glass—Process for Obtaining 120 
Photography—The Collodion Process in 205 
Use of Gutta Percha in e . 206 
Pipes—Practical Rules for finding the Thickness of Cast Iron Water . 61 
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Dimensions and Computations of the 
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Sea Worm on Timber and the best means of Protection—Action of the 38 
Ship Building in New York, 4 , 112 
Ships—On the Principles which should meget the Forms of Boats and 112,191,355 
Snow Phenomena, . ‘ , 207 
Soot from Blast Iron Furnaces—Potash Salts in a 392 
Statistics of Great Britain—Commercial ‘ ‘ 203 
Steam Boat Brilliant—Account of the Explosion of the , 322 
Mary Kingsland—* 66 ‘ ‘ 415 
Pocahontas, “ “ 406 
Boats of the Western Waters of the U. States—J. V. Merrick on the . 344 
Boiler in New York, ‘ . 353 
Boilers—On the cause of the Explosion of 422 
, Comparative Value of Anthracite and Bituminous Coal for Generating 118 
Engine of the San Jacinto—Remarks on the Propeller and the . 50 
Force of Great Britain—The Marine . ‘ ‘ 100 
Marine of the United States, ° . ‘ 135 
—— Navy, “* “ . . 126 
—— Screw Frigate Arrogant—Remarks on H. B. M. ‘ 315 
——— Ship Arabia—lLaunch of the Royal Mail ° ‘ 117 
—-- Fulton—Trial Trip of the United States . ‘ 22 
Notes on the Boilers of the 7 : 195 
Performance at Sea of the ‘ 398 
—— 8. 8. Lewis—Remarks on the Propeller of the 6 ‘ 128 
——_—_— State of Georgia—N otes on the ° ; 285, 407 
——— Towboat America and her Trial T rip—Notes onthe . 68 
——— Vessels on the Ohio River—Dimensions and Computations of the Pittsburg 4 
and Cincinnati Packets, and other large a ; 332 
Steamer City of Norfolk—Description of the : . 276 
Glencoe—Account of the Explosion of the ; , 414 
- Herman—Notice of Breaking the Shaft of the $31 
Iris—Notes on the United States a. i. 12 
Redstone—On the Explosion ofthe . ‘ ; 113 
- Vixen—Notes on the United States 263 
Steamers—Notice of English Remarks on British and Amerie an ; 17 
The Holyhead r 126 
Strains upon the Diagonals of Lattice Beame—Tuveutic: ation of the P 148 
Sub-Marine Telegraph, . ‘ 2 ‘ 162-364 
Telegraph—Lectures by Dr. Turnbull on the . ; 57, 104, 182, 278, 336 
Sub-Marine . 162, 364 
Temperatures—Manometer for Messuring Pressures ond r : 102 
Tie Rods—Experiments on the Strength of Cisterns and , 361 
Timber and best means of Protection—Action of Sea Worms on ‘ 38 
by Creosote—On the Preservation of , ‘ 145 
On Seasoning , 53 
Tornadoes and Water Spouts—Dr. Hare’s Queries Respecting c auses of 328 
'‘Towns,— Water Supply and Drainage of ° ‘ ‘ 1,73 
Trautwine (J. C.)—Rule for finding the thickness of Cast Iron Water Pipes. 51 
Ventilation by the Parlor Fire, : 6 
of Buildings—On a Law Regulating the . : 143 
Vixen—Notes on the United States Steamer . . , 263 
Voltaic Electricity—On the Conducting Powers of Wire for ° 29 
Water Pipes—Rule for finding the Thickness of Cast Iron ‘ ‘ 51 
Spouts—Dr. Hare’s Queries Respecting Tornadoes and ‘ 323 
Supply and Drainage of Towns, ° , 1,73 
Wheels—Findlay’s Regulator or Govenes for . ° 118 
Weirs and Overfalls—On the Disc harge of Water over . ~ 149,227 
Wire for the Electro-Magnetic Engine—Use of Electro-Magnets made of Iron 35 
Wires for Voltaic Electricity—On Conducting Powers of e : 29 
Worm on Timber, and best means of Protection—Action of the Sea . 38 
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